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AIRWORTHINESS  REVIEW  PROGRAM 

Amendment  No.  4:  Powerplant 
Amendments 

•  The  purpose  of  these  amendments  Is 
to  update  and  Improve  the  airworthiness 
standards  applicable  to  the  tsT*  certifi¬ 
cation  of  aircraft  engines  and  propeUers 
and  of  aircraft  with  respect  to  the  provi¬ 
sions  relating  to  powerplant  installa¬ 
tions.  • 

These  amendments  are  the  fourth  in  a 
series  of  amendments  to  be  Issued  as  part 
of  the  Airworthiness  Review  Program. 
The  following  amendmets  have  previ¬ 
ously  been  issued  as  part  of  this  Air¬ 
worthiness  Review  Program; 

Title  FR  Citation 

Form  number  and  clarify-  40  FR  2576;  Jan. 

Ing  revisions.  14.  1976. 

Rotorcraft  anticolllslon  41  FR  5290;  Feb. 

lights  standards.  5,  1976. 

Miscellaneous  amend-  41  FR  56454;  Dec. 

ments  20,  1976. 

These  amendments  are  based  on  two 
Notices  of  Proposed  Rule  Making — ^Notice 
75-10  published  in  the  Federal  Register 
on  March  7,  1975  (40  FR  10802) ;  and 
Notice  75-19  published  in  the  Federal 
Register  on  May  19,  1975  (40  FR  21866) . 
The  amendments  based  on  Notice  75-10 
were  deferred  in  the  series  of  amend¬ 
ments  titled  “Miscellaneous  Amend¬ 
ments”  (41  FR  55454;  Dec.  20,  1976)  SO 
that  they  could  be  considered  in  con¬ 
junction  with  the  final  disposition  of 
certain  proposals  in  Notice  75-19.  The 
discussions  of  the  comments  received  for 
the  deferred  proposals  are  included 
under  the  heading  of  the  related  Notice 
75-19  proposals. 

Interested  persons  have  been  afforded 
an  opportunity  to  participate  in  the  mak¬ 
ing  of  these  amendments  and  due  con¬ 
sideration  has  been  given  to  all  matter 
presented.  A  number  of  substantive 
changes  and  changes  of  an  editorial  and 
clarifying  nature  have  been  made  to  the 
proposed  rules  based  upon  relevant  com¬ 
ments  received  and  upon  further  review 
within  the  FAA.  Ebccept  for  the  minor 
editorial  and  clarifying  changes  and  the 
substantive  changes  discussed  below, 
these  amendments  and  the  reasons  for 
their  adoption  are  the  same  as  those  con¬ 
tained  in  Notices  75-10  and  75-19. 

The  following  discussion  is  keyed  to  tlie 
like -numbered  proposals  contained  in 
Notice  75-19: 

Proposal  3-1.  In  commenting  on  pro¬ 
posed  §  -1.1,  which  would  add  definitions 
for  “Altitude  engine”  and  ‘‘Sea  level 
engine,”  one  commentator  suggested  that 
current  §  91.33(b)  (8)  should  be  revised 
to  require  a  manifold  pressure  gauge  for 
each  sea  level  engine  equipped  with  a 
constant  speed  propeller,  as  well  as  for 
esKjh  altitude  engine.  The  commentator 
stated  that  such  a  sea  level  engine  Is 
capable  of  being  overboosted,  if  operated 


with  the  propeller  adjusted  for  opera¬ 
tions  at  high  beta  angles  and  the  throttle 
adjusted  for  high  power.  The  FAA  does 
not  agree  since  a  “Sea  level  engine”  as 
defined  would  be  capcd>le  of  producing; 
rated  takeoff  power  only  at  sea  level. 
Therefore,  the  definitions  of  “Altitude 
engine”  and  “Sea  level  engine”  are 
adopted  as  proposed. 

Proposal  3-2.  Based  upon  a  further  re¬ 
view,  proposed  new  §  23.739  concerning  a 
requirement  for  landing  gear  electrical 
groimd  connections  is  withdrawn. 

Proposal  3-3.  One  commentator  ques¬ 
tioned  the  proposed  amendment  of 
§  23.901(b)  (2)  concerning  easily  remov¬ 
able  engine  cowls  and  nacelles  to  facili¬ 
tate  prefiight  checks.  The  commentator 
was  of  the  opinion  that  the  prefiight 
check  made  by  the  pilot  should  be  limited 
to  oil  level  inspection  and  suggested  that 
the  proposal  be  revised  to  only  require 
provisions  so  that  the  pilot  can  easily 
check  the  level  of  lubrication  oil.  ITie 
FAA  does  not  agree  with  the  commenta¬ 
tor.  Items  other  than  the  oil  levd  need 
to  be  checked  in  the  engine  compartm^t 
during  a  prefiight  check  and  therefore 
the  engine  cowls  and  nacelles  must  be 
easily  removable  or  openable  by  the  pilot 
to  facilitate  these  checks. 

Another  commentator  objected  to  the 
phrase  “sustained  loss  of  power”  in  pro¬ 
posed  §  23.901(b)  (3).  as  being  insuf¬ 
ficiently  definitive  by  prescribing  a  limit 
on  the  duration  of  power  loss  rather  than 
the  degree  of  power  loss.  The  commenta¬ 
tor  suggested  the  use  of  the  phrase 
“serious  loss  of  power.”  The  FAA  does 
not  agree.  The  phrase  "sustained  loss  of 
power”  is  consistent  with  present  §  33.77 
(c) ,  and  was  selected  since  the  Ingestion 
of  rain  can  cause  a  power  loss  that  is  ac¬ 
ceptable  if  it  Is  not  sustained.  The  com¬ 
mentator  also  objected  to  the  prescribed 
rate  of  rain  ingestion  as  being  more 
severe  than  is  presently  prescribed  or 
proposed  for  turbine  engines  in  Part  25. 
The  rain  ingestion  rate  of  4  percent  of 
engine  airflow  by  weight  is  presently  pre¬ 
scribed  for  all  turbine  engines  of  new 
design  in  §  33.77(f).  Contrary  to  the 
commentator’s  contention,  proposed 
§  25.1091(e)  would  apply  the  same  rate 
in  Part  25  to  turbine  engine  installations 
using  engines  tjqae  certificated  imder 
regulations  that  did  not  Include  the  cur¬ 
rent  Part  33  requirement.  The  FAA  be¬ 
lieves  that  the  rain  Ingestion  rate  is  a 
reasonable  certification  requirement  and 
is  consistent  with  current  5  33.77(f). 

The  commentator  stated  further  that 
the  moisture  content  should  be  that  spec¬ 
ified  in  Part  25,  Appendix  C,  or  two  per¬ 
cent  water  content  by  weight.  However, 
Appendix  C  defines  an  icing  cloud  and 
not  a  rain  condition. 

The  commentator  also  stated  that  suf¬ 
ficient  information  regarding  the  col¬ 
lection  and  recording  of  the  test  data 
has  not  been  provided  and  would  be 
necessary  to  meet  the  requirements.  The 
FAA  did  not  Intend  to  include  adminis¬ 
trative  or  type  certification  procedures 
in  the  proposal.  No  difficulty  has  been 
experienced  in  this  regard  during  the 
type  certification  testing  of  turbine  en- 
^nes  and  no  difficulty  Is  foreseen  in 
applying  the  proposed  requirement. 


The  proposal  is  revised  editorially  for 
clarity. 

Proposal  3-4.  No  adverse  comments 
were  received  with  respect  to  the  pro¬ 
posed  deletion  of  §  23.939(b) .  The  pro¬ 
posal,  therefore,  is  adopted. 

Proposal  3-5.  No  unfavorable  comment 
was  received  for  proposed  new  §  23.943, 
and  the  proposal  is  adopted  without  sub¬ 
stantive  change.  See  Proposal  3-26  for  a 
discussion  of  related  comments. 

Proposal  3-6.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  23.959.  Accordingly,  the  proposal 
is  adopted  without  substantive  change. 

Proposal  3-7.  In  commenting  on  pro¬ 
posed  5  23.967(a)(5)  one  commentator 
stated  that  problems  of  fatigue  of  tanks 
should  be  examined  where  a  negative 
pressure  could  exist  in  the  tank.  The  pro¬ 
posal  covers  only  bladder  cells  and  the 
FAA  does  not  regard  fatigue  considera- 
tiems  to  be  pertinent  to  bladder  cells.  Tlie 
proposal  is  editorially  revised  to  ensure 
that  the  exception  for  zero  or  negative 
pressure  is  clear. 

Proposal  3-8.  For  a  discussion  of  com¬ 
ments  related  to  proposed  new  5  23.973 
(d),  see  Proposal  3-31. 

Proposal  3-9.  Two  commentators  ques- 
tkmed  proposed  new  §  23.975(a)  (7).  The 
commentators  stated  that  the  proposal 
to  prevent  fuel  loss  when  the  airplane  is 
parked  in  any  direction  on  a  ramp  hav¬ 
ing  a  one-degree  slope  did  not  adequately 
consider  the  problems  of  fuel  discharged 
because  of  thermal  expansion.  The  FAA 
agrees  that  the  intent  of  the  proposal 
was  to  consider  normal  parking  situa¬ 
tions  but  not  thermal  expansion.  The 
proposal  is  revised  to  make  that  excep¬ 
tion. 

A  commentator  stated  that  proposed 
5  23.975(a)(8)  could  be  interpret^  as 
meaning  that  if  at  least  two  separate  and 
lndQ>endent  vents  are  provided,  neither 
has  to  meet  the  proposed  requirements. 
TTie  FAA  believes  the  proposal  is  not 
clear  and  may  cause  a  misinterpretation 
of  current  5  23.975(a).  The  proposal  is 
therefore  withdrawn. 

Several  commentators  suggested  revi¬ 
sions  of  5  23.975(a)(8).  In  light  of  the 
withdrawal  of  proposed  paragraph  (a) 
(8),  these  comments  are  not  discussed. 

Proposal  3-10.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  5  23.995.  The  proposal  is  revised 
editorially  for  clarity.  Also  see  Proposal 
3-13. 

Proposal  3-11.  For  a  discussion  of 
comments  related  to  proposed  §  23.1093 
(b) ,  see  Proposal  3-34. 

Proposal  3-12.  A  commentator  ob¬ 
jected  to  proposed  §  23.1121(b)  concern¬ 
ing  the  location  anil  shielding  of  exhaust 
system  parts  because  of  a  lack  of  spec¬ 
ificity  on  how  to  de'termine  whether  the 
location  of  a  system  carrying  fiammable 
fluid  Is  acceptable.  The  FAA  did  not  in¬ 
tend  to  state  how  an  acceptable  location 
would  be  determined  since  a  number  of 
acceptable  methods  might  exist.  Tlie 
commentator  also  pointed  out  the  possi¬ 
bility  that  a  shield  located  close  to  a  hot 
compon^t  might  become  hot  enough  to 
ignite  flammable  fluid.  The  FAA  agrees 
and  pri^xised  55  23.1121(b).  25.1121(d). 
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a7.1121(d).  and  29.1121(b)  have  been  re¬ 
vised  to  make  It  clear  that  shldds  used 
for  shielding  exhaust  sTstem  parts  are 
also  parts  of  the  exhaust  S3rstem.  The 
commentator  also  question^  whether 
the  flammable  fluid  leak  sources  to  be 
considered  are  those  around  flttlngs  or 
include  those  caused  by  rupture  of  a 
fluid  carrying  line.  Proposed  S  23.1121(b) 
covers  any  leakage  from  a  flammable 
fluid  system  including  fluid-carrying 
lines  and  flttings,  as  well  as  the  Joints 
between  them.  Finally,  the  commentators 
stated  that  consideration  should  be  given 
to  Are  detection  and  extinguishing  equip¬ 
ment  In  showing  compliance  with  pro¬ 
posed  5  23.1121(b).  The  PAA  does  not 
agree  since  it  is  necessary  to  take  steps 
to  both  prevent  and  control  flres. 

A  commentator  stated  that  proposed 
5  23.1121(b)  would  make  an  adequate  de¬ 
sign  difficult  to  achieve  and  contended 
that  the  resultant  design  would  be  cwn- 
plex  with  an  Inherent  lower  reliability 
than  a  simple  system.  The  FAA  does  not 
agree.  The  proposal  specifically  allows 
the  use  of  exhaust  s3rstem  shielding  as  a 
method  of  avoiding  Impingement  of 
flammable  fluids.  Therefore,  the  PAA  be¬ 
lieves  the  proixisal  would  reduce  design 
difficulties.  The  commentator  also  stated 
that  it  would  be  vlrtiially  Impossible  to 
prove  whether  the  objective  of  the  pro¬ 
posal  had  been  met.  The  FAA  does  not 
foresee  any  difficulty  In  administering 
the  requirement. 

No  unfavorable  comments  were  re¬ 
ceived  on  the  proposed  new  I  23.1121(h) . 
Accordingly,  the  proposal  Is  adopted 
without  substantive  change. 

Proposal  3-13.  A  (XMnmentator  noted 
that  proposed  5  23.1141(g)  (1)  would  imx>- 
hlblt  the  use  of  a  rotary  type  switch  for 
selecting  fuel  supply  from  more  than 
one  tank,  and  suggested  that  the  proposal 
be  revised  to  read:  ‘'For  manual  valves, 
positive  stops  or  In  the  case  of  fuel  valves 
suitable  Index  provisions.  In  the  open 
and  closed  position.**  The  FAA  agrees  and 
proposed  55  23.1141(g)  (1),  25.1141(f)  (1). 
27.1141(c)  (1),  and  29.1141(f)  (1)  are  re¬ 
vised  accordl^ly. 

Several  commentators  concurred  with 
prcHXXsed  55  23.1141(g)(2)  and  25.1141 
(f)  (2)  but  believed  that  the  pilot  might 
not  have  a  clear  picture  of  the  effect  of 
valve  position  and  recommended  that 
the  proposal  be  revised  to  require  means 
to  Indicate  proper  valve  operatimi  to  the 
flight  crew.  Another  commentator  stated 
that  it  is  uimecessary  to  require  Indica¬ 
tion  of  actual  valve  position  with  power- 
assisted  valves  and  that  It  would  be  suf- 
flclent  to  Indicate  (H>en  and  closed  posi¬ 
tions.  Proposed  55  23.1141(g)  (2)  and 
25.1141(f)(2)  were  not  intended  to  re¬ 
quire  an  Indication  of  the  proper  func¬ 
tioning  of  a  power-assisted  valve  or  to 
require  an  Indication  of  each  of  the 
n\imerous  possible  valve  positions.  In 
addition,  the  proposal,  as  stated  In  the 
explsmation,  would  recognize  the  accept¬ 
ability  of  intransit  light  indicators. 
Therefore,  proposed  55  23.1141(g)(2), 
25.1141(f)  (2) .  27.1141(c)  (2) ,  and  29.1141 
(f)  (2)  have  been  revised  accordingly. 

Proposal  3-14.  No  unfavmable  com¬ 
ment  was  received  on  the  proposal  to 
amend  5  23.1145(c) .  However,  see  the  dls- 


cwslon  of  Prcvosal  3-40  for  a  revision 
of  proposed  5  23.1145(c). 

Proposal  3-15.  One  commentator  sug¬ 
gested  that  pr(^x)sed  5  33.1193(f)  be 
revised  to  require  a  “flreproof**  standard 
and  to  combine  It  with  the  fireproof 
standard  tor  cowlings  In  current  5  23.1193 
(e) .  The  PAA  does  not  agree  since  adopt¬ 
ing  the  siiggestion  would  restilt  In  an 
unduly  severe  provision.  The  proposal 
offers  the  design  alternatives  for  multi- 
engine  airplanes  with  supercharged  en¬ 
gines  of  flrwroof  nacelle  skin  or  fire¬ 
proof  cowling  skin.  Furthermore,  the 
proposal  Is  consistent  with  a  similar  pro¬ 
vision  In  Part  25. 

A  second  commentator  believed  that 
there  should  be  a  tradeoff  between  Are 
detection  and  exting\iishment  require¬ 
ments.  The  FAA  believes  that  both  this 
prc^xjsal  relating  to  Are  containment  and 
Proposal  3-16  relating  to  Are  detection 
are  necessary  In  light  of  service  experi¬ 
ence.  The  commentator  also  felt  that  the 
proposal  should  refer  only  to  engines 
with  mechanically  driven  superchargers 
and  not  to  all  supercharged  engines.  The 
PAA  disagrees  since  there  have  been  flres 
on  supercharged  engine  Installations 
other  than  those  with  mechanically 
driven  superchargers  and  the  proposal  is 
applicable  to  all  supercharged  multien¬ 
gine  powered  airplanes. 

Another  commentator  questioned 
whether  the  reference  In  the  proposal 
to  supercharged  engines  was  Intended 
to  Include  engines  with  turbo-super¬ 
chargers.  The  term  “supercharged'* 
covers  both  mechanical  and  turbo -super¬ 
charged  engines. 

Proposal  3-16.  One  commentator  re¬ 
quested  that  proposed  new  5  23.1203 
concerning  Are  detector  systems  be  re¬ 
vised  to  exclude  turbocharged  multi- 
engine  powered  airplanes  because  these 
airplanes  are  not  any  more  susceptible  to 
Are  than  airplanes  with  sea  level  engines. 
The  PAA  disagrees.  Service  experience 
Indicates  that  multiengine  powered  air¬ 
planes  Incorporating  turbo-supercharg¬ 
ers  are  more  susceptible  to  flres  than 
thcxse  that  do  not  incorporate  turbo¬ 
superchargers. 

Another  c(Mnmentator  opposed  the 
proposal  on  the  grounds  that  Are  detec¬ 
tion  systems  have  not  been  shown  to  be 
necessary  for  general  aviation  aircraft 
and  that  the  emphasis  should  be  placed 
on  fire  prevention.  The  c(»nmentator  also 
stated  that  there  has  been  a  history  of 
false  Are  detection  signals  that  have  re¬ 
sulted  in  unscheduled  landings  and  need¬ 
less  engine  shut-downs.  The  PAA  agrees 
that  Are  prevention  is  Important  and 
proposals  have  been  made  In  the  Air¬ 
worthiness  Review  Program  to  enhance 
aircraft  fire  prevention  capabilities. 
However,  there  Is  a  need  to  require  Are 
detection  provisions  so  that  early  action 
can  be  taken  If  a  Are  (x:curs.  Also,  false 
Are  warnings,  associated  with  early  de¬ 
tection  systems  on  transport  category 
airplanes,  do  not  occur  to  an  unaccepta¬ 
ble  degree  In  present  detectcar  systems 
which  have  the  bmeflt  of  many  years  ot 
service  experience  and  technical  im¬ 
provements.  The  proposal  is  adopted  with 
only  minor  editorial  changes. 


Proposal  3-17.  For  a  discussion  of  the 
withdrawal  of  prcH>06ed  5  23.1305(h>.  see 
Proposal  3-59. 

For  a  discussion  of  comments  on  pro¬ 
posed  f  23.13()5(w)  concerning  fire  warn¬ 
ing  Indicators  for  those  airplanes  re¬ 
quired  to  comply  with  5  23.1203,  see  Pro¬ 
posal  3-16. 

Proposal  3-18.  One  commentator 
agreed  with  the  Intent  of  the  proposal  for 
5  23.1337(a)  concerning  powerplant  in¬ 
struments  and  Instrument  lines  that 
utilize  flammable  fluids,  but  suggested  a 
niunber  of  changes  to  make  the  provision 
more  specific.  The  PAA  does  not  agree 
Flexibility  in  the  requirement  is  neces¬ 
sary  to  avoid  creating  unnecessary  design 
restrictions.  The  commentator  suggested 
that  a  Are  extinguisher  be  specified  for 
compliance  with  the  proposed  rule.  The 
FAA  does  not  agree.  The  intent  of  the 
proposal  is  to  prevent  the  occurrence  of  a 
Are  hazard. 

Another  commentator  did  not  concur 
with  the  proposal  on  the  grounds  th.at 
55  23.853(d)  and  23.993  adequately  cover 
Its  Intent  and  It  would  result  in  undue 
crowding  In  the  c(x;kpit  area.  The  FAA 
disagrees.  Tbe  proposal  contains  nece.s- 
sary  provisions  not  covered  by  §  23. 993 
and  deals  with  locations  not  covered  by 
5  23.853(d).  In  addition,  the  PAA  has  no 
data  to  Indicate  that  crowding  in  the 
cockpit  area  would  result  from  the  pro- 
xxwal. 

Proposals  3-13  and  2-44.  Proposed 
5  23.1557(e)  was  intended  to  Implement 
the  requirement  In  Proposal  3-2  and  is 
withdrawn  because  of  the  withdrawal  of 
that  pnHxwal. 

Disposition  of  Proposal  2-44  to  amend 
5  23.1557  (Notice  75-10)  was  deferred  so 
that  It  could  be  considered  in  connection 
with  Proposal  3-19.  No  xmfavorable  com¬ 
ment  was  received  on  Proposal  2-44.  Ac¬ 
cordingly,  the  proposal  is  adopted  with¬ 
out  susbtantlve  change. 

Proposal  3-23.  Based  upon  a  further 
review,  proposed  new  5  25.739  concerning 
a  requirement  for  landing  gear  electrical 
ground  c<mnectlons  Is  withdrawn. 

Proposal  3-21.  One  commentator  .sug¬ 
gested  that  the  installation  Instructions 
of  iH-oposed  5  25.901(b)  (1)  (i)  should  be 
limited  to  those  installation  design  pa¬ 
rameters  pertinent  to  the  engine  type 
certificate.  Tbe  installation  Instructions 
provided  under  5  33.5  Include  only  those 
parameters  referred  to  by  the  commenta¬ 
tor,  and  the  PAA  believes  that  a  revision 
of  the  proposal  is  not  needed.  Also  see 
Proposal  3-51. 

Two  commentators  objected  to  the  use 
o^  the  term  “extremely  remote"  in  pro¬ 
posed  5  25.901(c)  as  not  being  clearly 
understood.  The  FAA  believes  the  term  is 
appropriate  since  It  has  been  used  in 
other  sections  of  the  regulations,  without 
administrative  difficulty,  to  establish  the 
consideration  that  must  be  given  to  the 
failure  of  structural  components  dining 
the  evaluatlcm  of  the  type  design. 

One  commentator  believes  that  the 
pn^xisal  would  make  5  25.1309  Inappli¬ 
cable  to  powoiDlant  or  APU  Installations. 
The  FAA  disagrees;  5  25.1309  would  con¬ 
tinue  to  apply  to  powerplant  and  APU 
Installations. 
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Another  commentator  concurred  with 
the  proposal  if,  with  respect  to  APUs,  it  to 
limited  to  those  approved  for  use  in 
flight.  The  FAA  does  not  believe  the  pro¬ 
posal  should  be  so  limited  since  the  fail¬ 
ure  or  malfunction  of  an  APU  approved 
for  use  only  on  the  ground  could  jeopard¬ 
ize  safe  operation  on  the  ground  and  in 
flight.  The  proposal  Is  adopted  without 
substantive  change. 

Proposal  3-22.  One  commentator  rec¬ 
ommended  revising  proposed  S  25.903(e) 
(2)  to  require  only  the  establishment  of 
an  envelope  that  defines  the  inflight  re¬ 
start  capability.  The  PAA  disagrees  since 
this  reconunendatiOTi  would  not  explicit¬ 
ly  require  restart  capability,  which  was 
the  Intent  of  the  proposal  and  which  the 
PAA  believes  is  essential  for  safe  opera¬ 
tion. 

Another  commentator  questioned  the 
deletion  of  the  fire  resistant  requirement 
for  engine  restarting  from  current 
§  25.903 (c>.  The  PAA  believes,  due  to 
the  very  limited  use  of  an  engine  after 
a  fire  in  the  engine,  that  the  benefit  of 
requiring  the  components  of  the  restart¬ 
ing  system  to  be  fire  resistant  are  slight. 
The  PAA  thus  can  no  longer  justify  this 
requirement. 

A  commentator  did  not  concur  with 
proposed  §  25.903(e)  (3)  because  it  pro¬ 
vides  for  ignition  but  not  for  rotational 
capability  sufficient  for  an  engine  start*. 
The  proposal  however  was  not  Intended 
to  require  a  power  source  for  rotation 
where  windmilling  speeds  are  too  low  for 
restarting.  The  proposal  would  pro¬ 
vide  the  necessary  electrical  power  for 
engine  ignition  whether  or  not  the  wind¬ 
milling  speed  was  adequate  for  an  engine 
start.  The  proposal  is  adopted  without 
substantive  change. 

Proposal  3-23.  Several  commentators 
believed  the  reference  in  proposed 
§  25.933(a)  to  engine  idle  forward  thrust 
was  misleading  and  that  the  word  “for¬ 
ward”  should  be  deleted.  One  commen¬ 
tator  suggested  the  word  “reverse”  be 
used  instead  of  “forward".  However,  the 
direction  of  the  thrust  produced  by  the 
engine  is  not  pertinent  to  the  proposal. 
The  resultant  thrust  is  control!^  by  the 
reverser  position.  Therefore,  the  word 
“foi*ward”  is  deleted. 

One  of  the  commentators  believed  that 
the  allowable  engine  thrust  setting 
should  be  stated  as  a  percent  of  maxi¬ 
mum  or  in  terms  of  aircraft  perform¬ 
ance.  The  commentator  suggest^  “flight 
idle”  be  used  in  place  of  “idle”.  The 
proposal  was  intended  to  require  the  en¬ 
gine  thrust  to  be  reduced  to  the  thrust 
produced  at  idle  in  fiight  and  the  pro¬ 
posal  has  been  revised  to  specify  fiight 
idle.  The  same  commentator  believed  the 
proposal  could  be  interpreted  to  include 
the  malfunction  of  all  reversers  and  an 
unlimited  comblnaticm  of  failure  modes. 
The  proposed  lead-in  of  paragrai^  (a) 
is  revised  to  make  it  clear  that  consider¬ 
ation  must  be  given  to  each  reverser  but 
only  one  reversal  at  a  time. 

Another  commentator  recmnmended 
that  the  proposal  be  revised  to  require 
the  prevention  of  inadvertent  thrust  re¬ 
versal  in  flight  The  FAA  disagrees.  Sec¬ 
tion  25.1155  currently  requires  consid^- 


atl(Hi  of  Inadvotent  operation  for  each 
reverse  thrust  control. 

A  commentatoo'  stated  that  present 
§  25.933(d)  covers  the  proposal.  The 
PAA  does  not  agree.  Proposed  i  25.933 
(a)  would  apply  to  all  cases  of  in-flight 
thrust  reversal  of  a  reverser  intended  for 
ground  operation  only.  Section  25.933(d) 
on  the  other  hand  applies  only  to  mal¬ 
functions  of  the  thrust  reverser  system 
that  affect  directional  control. 

Another  commentator  suggested  that 
the  word  “condition”  at  the  end  of  the 
proposed  paragraph  (a)(2)  should  be 
changed  to  “position”.  The  PAA  agrees 
that  the  significant  status  of  the  reverser 
is  its  position  and  the  proposal  is  re¬ 
vised  accordingly. 

Finally,  a  commentator  stated  in  view 
of  the  requirements  in  {  25.1155,  pro¬ 
posed  §  25.933(a)  should  be  limited  to 
systems  failures.  The  PAA  disagrees.  The 
consequence  of  an  in-flight  thrust  re¬ 
versal  is  the  same  whether  the  reversal 
results  from  malfunction  or  the  control 
is  moved  to  the  reverse  position.  Both 
situations  have  occmred  in  service  and 
need  consideration.  The  commentator 
also  suggested  replacing  “possible”  by 
“probable”  in  proposed  §  25.933(a)  (2) 
because  “possible”  does  not  define  the 
limit  of  failure  analysis  or  test  configura¬ 
tion  that  has  to  be  considered.  However, 
the  FAA  believes  that  any  degree  of  de¬ 
ployment  of  the  reverser  should  be 
considered. 

Proposal  3-24.  No  unfavorable  com¬ 
ment  was  received  on  the  proposal  to  de¬ 
lete  §  25.939(b)  and  the  proposal  is 
adopted. 

Proposal  3-25.  One  commentator  sug¬ 
gested  that  the  heading  of  proposed  new 
JS  25.941  be  revised  to  read  “Thrust  or 
power  augmentation  system”  for  clarifi¬ 
cation.  The  FAA  agrees  and  the  heading 
is  revised  as  suggested.  The  same  com¬ 
mentator  also  pointed  out  that  the  sec¬ 
tion  designation  §  25.941  had  been  used 
in  connection  with  another  proposal  in 
Notice  75-10.  The  FAA  agrees  and  the 
section  as  adopted  is  designated  as 
§  25.945. 

A  commentator  suggested  that  pro¬ 
posed  §  25.941(b)  (2)  should  be  clarified 
by  adding  the  word  “maximum”  before 
the  language  “operating  pressure”.  The 
FAA  agrees,  and  the  proposal  as  adopted 
has  been  so  clarified. 

A  commentator  referring  to  proposed 
§  25.941(b)  (3),  stated  that  it  is  not 
necessary  to  specify  how  the  venting 
should  be  done  and  suggested  that  the 
proposal  be  revised  to  require  that  the 
venting  arrangements  for  each  tank 
must  perform  their  Intended  functions 
under  any  foreseeable  conditions.  While 
the  FAA  does  not  agree  with  the  revision 
suggested  by  the  commentator,  the  FAA 
does  agree  that  the  vent  need  not  be 
from  the  “top”  of  the  expansion  siiace. 
If  the  venting  is  effective  imder  “any 
normal  flight  condition”  the  vent  could 
be  located  in  other  places  in  the  expul¬ 
sion  space.  Proposed  125.941(b)(3)  is 
revised  accordingly  to  allow  the  appli¬ 
cant  any  needed  flexibility. 

Another  commentator  cm  proposed 
paragraph  (b)  (3)  stated  that  the  pro¬ 


posal  would  preclude  pressurization  as 
a  means  of  pumping.  Ihe  FAA  agrees. 
The  proposal  was  not  Intended  to  pre¬ 
clude  pressurization  and  is  revised  to  ap¬ 
ply  only  to  vented  tanks. 

A  commentator  suggested  a  revision  of 
proposed  §  25.941(b)  (4)  that  would  re¬ 
quire  marking  each  tank  filler  cap  to 
specify  “usable  tank  capacity”  rather 
than  tank  capacity.  However,  after  fur¬ 
ther  review  the  FAA  does  not  believe  a 
requirement  for  marking  the  cap  with 
“tank  capacity”  or  “usable  tank  capac¬ 
ity”  is  necessary  and  the  requirement  is 
deleted  from  the  proposal. 

Another  commentator  thought  that 
placards  should  be  treated  separately 
from  system  design  and  that  the  prc^sal 
should  be  deleted  because  similar  re¬ 
quirements  for  fuel  and  oil  systems  are 
being  considered  for  deletion.  The  FAA 
believes  that  marking  the  tank  fluid 
opening  to  identify  the  fluid  to  be  used 
may  avoid  the  inadvertent  use  of  incor¬ 
rect  fluids. 

One  commentator  stated  that  it  is 
highly  probable  that  the  filler  cap  will 
not  be  large  enough  to  indicate  the  re¬ 
quired  markings  and  that  markings  ad¬ 
jacent  to  the  fluid  fiUer  c^  should  be 
allowed  as  is  the  case  for  §  25.1557(b) . 
The  FAA  agrees  and  i>aragraph  (b)  (4) 
is  revised  to  require  marking  at  or  near 
the  filler  cover. 

On  the  basis  of  comments  received  and 
upon  further  review,  the  FAA  believes 
that  adoption  of  proposed  §  25.941(b)  (5) 
is  not  appropriate  at  this  time  and  the 
proposal  is  withdrawn. 

Another  commentator  believed  that 
the  proposal  should  be  combined  with 
S  25.963(e)  to  cover  all  fluid  tanks.  The 
FAA  agrees  that  current  §  25.963(e) 
should  be  combined  with  other  aug¬ 
mentation  system  requirements  but  does 
not  believe  that  augmentation  system  re¬ 
quirements  and  fuel  tank  requirements 
should  be  combined.  Propos^  §  25.941 
and  current  §  25.963(e)  are  combined  in 
a  new  $  25.945. 

Finally,  a  commentator  on  the  fuel- 
injection  exclusion  in  proposed  para¬ 
graph  (d)  questioned  whether  water- 
methanol  as  used  on  the  Rolls-Royce 
Model  542  (Dart)  would  be  regarded  as 
a  fuel.  In  the  Dart  application,  the  water- 
methanol  system  is  not  regarded  as  a 
fuel  Injection  system.  Hierefor©,  the 
w'ater-methanol  system  used  on  the  Dart 
engine  w'ould  not  be  excluded  from  the 
augmentation  system  requirements  of 
§  25.945. 

Proposal  S-2G.  Several  commentators 
objected  to  proposed  new  S  25.943  con¬ 
cerning  the  effect  of  negative  accelera¬ 
tions  on  engine  and  APU  operation.  One 
commentator  recommended  that  the 
word  “sustained”  bo  used  in  place  of  the 
w’ord  “hazardous”  in  relation  to  which 
malfunctions  need  be  cofisidered  under 
the  pr(HX)sed  rules.  The  PAA  disagrees 
since  the  significance  of  a  malfunction 
is  whether  it  is  hazardous,  irrespective  of 
its  duration. 

A  commentator  did  not  concur  with 
the  proposal,  stating  that  a  differentia - 
ticm  is  necessary  between  ground-use 
APUs  and  other  APUs.  The  commentator 
aw>arently  misinterpreted  the  pr(HX)sal 
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since  the  proposal  explicitly  applies  to  an 
APU  only  if  it  is  approved  for  use  in 
flight. 

Two  commentators  indicated  that  the 
proposal  should  be  limited  to  APUs  that 
are  essential  to  the  safety  of  flight.  TTie 
PAA  does  not  agree  since  the  malfunc¬ 
tion  of  a  nonessential  APU  approved  for 
\ise  in  flight  might  be  hazardous.  All 
flight-use  APUs  should  therefore  be  eva¬ 
luated  under  the  proposal. 

A  commentator  stated  that  since  nega¬ 
tive  acceleration  could  affect  all  engines 
simultaneously,  the  requirement  should 
refer  to  “engines”.  The  proposal  applies 
to  any  engine  at  any  point  during  the 
negative  acceleration  and  would  neces¬ 
sarily  include  a  determination  of  the  ef¬ 
fect  of  negative  acceleration  on  each  en¬ 
gine  during  the  entire  acceleration. 

One  commentator  requested  informa¬ 
tion  on  the  duration  of  acceleration  to  be 
considered.  Hie  duration  of  acceleration 
to  be  considered  under  the  provision  is 
that  expected  in  service  and  depends  on 
the  maneuver-time  history  of  the  parti¬ 
cular  aircraft  type  being  evaluated  with¬ 
in  its  flight  envelope.  The  proposal  is 
adopted  without  substantive  change. 

Proposal  3-27.  A  commentator  objected 
to  the  list  of  factors  in  proposed  S  25.952 
(a)  concerning  characteristics  that  a  test 
article  must  have  that  is  used  to  repro¬ 
duce  the  general  fuel  system.  The  com¬ 
mentator  stated  that  in  many  cases  the 
list  is  not  complete  and  therefore  may 
be  misleading.  Upon  further  review  the 
PAA  agrees  that  the  specific  list  of  char¬ 
acteristics  may  not  be  appropriate  in  all 
cases.  The  PAA  believes  that  revision  of 
the  proposal  to  require  that  the  test  arti¬ 
cle  must  reproduce  the  operating  charac¬ 
teristics  of  the  portion  of  the  fuel  systeni 
to  be  tested  will  allow  appropriate  flexi¬ 
bility  in  determining  the  tests  that  are 
necessary  and  will  eliminate  the  need  for 
the  list  of  factors  which  are  already  in¬ 
cluded  within  the  term  “operating  char¬ 
acteristics”. 

Several  commentators  believed  that 
the  proposed  S  25.952  fb)  was  too  restric¬ 
tive.  One  commentator  suggested  that 
paragraph  (b)  be  revLsed  to  read  “The 
likely  failure  of  any  heat  exchanger  us¬ 
ing  fuel  as  one  of  its  fluids  may  not  result 
in  a  hazardous  condition”.  The  PAA 
agrees  that  contamination  of  either  fluid 
does  not  always  result  in  a  hazardous 
condition  and  the  requirement  need  not 
be  as  restrictive  as  proposed.  Proposed 
$  25.952(b)  is  revised  accordingly. 

One'  commentator  also  commented 
that  proposed  paragraph  fb)  should  ap¬ 
ply  only  to  heat  exchangers  that  are  part 
of  the  airplane  fuel  system  and  that  en¬ 
gine  heat  exchangers  should  be  con¬ 
trolled  by  a  similar  requirement  in  Part 
33.  The  PAA  disagrees.  TTie  evaluation 
whether  contamination  or  other  likely 
failure  could  cause  a  hazardous  condi¬ 
tion  can  only  be  determined  in  a  parti¬ 
cular  airplane  installation.  Therefore, 
the  proposal  is  applicable  to  airplane- 
fumish^  and  engine-furnished  heat  ex¬ 
changers. 

Proposal  3-28.  One  commentator  ques- 
ti<med  the  proposed  clarification  of 
i  25.959.  While  the  commentator  agreed 


that  unusable  fuel  supply  should  be  de¬ 
termined  under  §  25.959  without  consi¬ 
dering  fuel  system  component  failures, 
the  commentator  believed  that  if  a  fail¬ 
ure  of  a  fuel  system  component  would 
produce  a  greater  amount  of  unusable 
fuel  that  fact  must  be  determined  in  cer¬ 
tification  and  made  known  to  the  opera¬ 
tor.  Puel  system  component  failures  are 
not  ‘  a  required  consideration  under 
§  25.959.  However,  if  the  PAA  determines 
that' additional  information  is  necessary 
for  safe  operation,  this  information  must 
be  furnished  to  the  operator  under  the 
requirements  of  sub  part  G  of  Part  25. 
.Accordingly,  the  proposal  is  adopted 
without  substantue  change. 

Proposal  3-29.  One  commentator  stated 
that  proposed  S  25.963(f)  did  not  contain 
a  provision  to  ensure  fuel  flow  if  the  reg¬ 
ulator  failed  and  that  there  should  be 
a  manual  back  up  for  the  crew  in  the 
event  of  a  system  failure.  The  proposal 
was  not  intended  to  ensure  continued 
fuel  flow  after  a  regulator  failure.  The 
required  fail-safe  featmes  are  only  in¬ 
tended  to  ensure  the  prevention  of  over- 
pressurization.  The  PAA,  furthermore, 
docs  not  believe  that  an  additional  re¬ 
quirement  for  a  specific  manual  system 
has  been  justified.  The  proposal  is  re¬ 
vised  to  ensure  this  Intent. 

Two  other  commentators  believed  that 
an  automatic  regulating  means  or  a 
mechanical  pressure  regulating  device 
need  not  be  required  if  there  are  fail-safe 
features  to  prevent  excessive  pressure 
buildup.  Tlie  PAA  agrees  and  the  pro¬ 
posal  is  revised  to  require  a  means  with 
fail-safe  featiu-es  to  prevent  the  buildup 
of  excessive  pressure  differential  between 
the  inside  and  outside  of  the  tank. 

Proposed  H  25.1305(a)  <9)  eoncerning 
powerplant  instruments  would  have  re¬ 
quired  a  means  to  check  the  operation  of 
the  automatic  regulating  means  in  pro¬ 
posed  5  25.963(f).  Since  paragraph  (f) 
as  revised  would  not  require  a  means  to 
regulate  fuel  tank  pressure,  an  instru¬ 
ment  to  check  this  op«ration  should  not 
be  required.  Therefore,  proposed  §  25.1305 
(a)  <9)  is  Withdrawn. 

See  Proposal  3-25  for  discussion  of  the 
transfer  of  current  5  25.963(e),  concern¬ 
ing  augmentation  liquid  tank  capacity, 
to  5  25.945(e). 

Proposal  3-30.  One  commentator  inter¬ 
preted  5  25.965(d)  to  mean  that  only  a 
pressure  test  is  required  for  non-metalllc 
fuel  tanks.  The  commentator  recom¬ 
mended  that  slosh  testing  be  added  to 
proposed  new  5  25.965(d)  as  a  require¬ 
ment  for  non-metallic  tanks  in  transport 
category  airplanes.  The  PAA  does  not 
agree  with  the  recommendation  since 
§  25.963(c)  already  requires  slosh  testing 
of  all  non-metallic  tanks  except  where 
satisfactory  exp>erlence  with  a  similar 
tank  in  a  similar  Installation  can  be 
showm. 

Two  commentators  concurred  with  the 
proposal  but  believed  the  words  “analysis 
or”  should  be  inserted  in  conjunction 
with  the  'word  “tests”  because  uial3rsis 
mqy  be  adequate  in  showing  compliance, 
either  alone  or  when  combined  with  a 
limited  test  program.  Purthennmre,  when 
the  tank  is  an  integral  tank  the  stnic- 


t\iral  loading,  including  aerodj’namic 
loads,  is  not  always  amenable  to  test. 
The  PAA  agrees,  and  the  proposal  is  re¬ 
vised  by  inserting  the  words  “analysis 
or”  before  the  w<Md  “tests”. 

Proposal  3-31.  Sections  23.973(d)  and 
25.973(d),  as  proposed,  are  identical  and 
concern  the  electrical  bonding  of  the  air¬ 
plane  and  fueling  equipment. 

The  PAA  agrees  with  two  commenta- 
t(M*s  who  stated  that  where  a  metal-to- 
metal  bond  is  made  between  the  airplane 
and  the  fueling  equipment  no  need  exists 
for  separate  electrical  bonding  of  the 
fuel  nozzle  to  the  airplane  fueling  con¬ 
nection.  The  PAA  believes  that  consider¬ 
ing  airplane  and  ground  fueling  systems 
being  used  today  metal-to-metal  contact 
will  exist  during  pressure  refueling. 
Therefore,  the  proposals  are  revised  to 
except  pressure  fueling  coiuiection  points 
from  the  fuel  system  electrical  bonding 
provision. 

Another  commentator  opposed  the 
proposal  on  the  grounds  that  there  are 
no  statistics  to  show  that  the  present 
procedure  is  unsafe  and  that  requiring 
special  ground  connections  would  in¬ 
crease  cost  and  Impose  an  unnecessary 
economic  burden.  The  PAA  does  not  con¬ 
cur  because  the  flow  rates  a.ssociated 
with  fueling  without  proper  bonding  can 
induce  an  electrostatic  discharge  suffi¬ 
cient  to  Ignite  fuel  vapor. 

•A  third  commentator  believed  that  a 
review  of  all  fueling  procedures  should 
be  conducted,  in  which  the  subject  of 
grounding  points  would  be  one  of  several 
subjects  to  be  considered,  and  that  the 
review  should  be  undertaken  before  any 
new  rule  affecting  those  procedures  is 
adopted.  The  PAA  agrees  that  an  overall 
review  of  fueUng  procedure  and  equip¬ 
ment  might  be  desirable;  however,  the 
PAA  is  not  aware  of  any  substantive  rea¬ 
son  to  delay  the  adoption  of  the  proposal 
with  the  change  discussed  above. 

Proposal  3-32.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  5  25.995.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 
change.  Also  see  Proposal  3-39- 

Proposal  3-33.  One  commentator  ques¬ 
tioned  the  proposed  amendment  to  §  25.- 
1091.  The  commentator  stated  that  in¬ 
corporating  APU  requirements  into  the 
propulsion  engine  requirements  is  con¬ 
fusing  and 'unnecessary  and  that  each 
APU  would  have  to  meet  the  propulsion 
engine  foreign  object  ingestion  test  re¬ 
quirements  for  takeoff,  flight  idle,  and 
cruise  conditions  although  APUs  do  not 
undergo  these  conditions.  The  PAA 
agrees  that  paragraph  (e)  should  not 
apply  to  APUs  since  foreign  object  inges¬ 
tion  by  APUs  is  not  considered  to  be  a 
significant  problem.  However,  the  PAA 
believes  that  applicability  of  the  other 
requirements  to  APUs  is  necessary  for 
the  reasons  stated  in  the  explanation  for 
the  proposal.  The  commentator  also  be¬ 
lieved  that  to  comply  with  proposed  para¬ 
graph  (e).  the  instiled  engine  must  re¬ 
peat  the  ingestion  test  requirements  of 
5  33.77.  The  PAA  did  not  Intend  to  re¬ 
quire  that  the  ingestion  test  require¬ 
ments  be  repeated  on  engines  that  had 
already  shown  compliance  with  5  33.77. 
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The  PAA  believes  that  the  test  required 
by  §  33.77  during  the  engine  type  certifi¬ 
cation  adequately  accoimts  for  the  effects 
of  inlet  ingestion  wi  the  powerplant  in¬ 
stallation.  Proposed  §  25.1091(e)  is  re¬ 
vised  accordingly  to  apply  only  to  tur¬ 
bine  engines  and  to  include  only  those 
engines  that  had  not  been  shown  during 
engine  type  certification  to  comply  with 
§  33.77. 

Another  commentator  recommended 
that  proposed  paragrraph  (e)  be  revised 
to  require  each  turbine  powerplant  in¬ 
stallation  to  “be  consistent  with  the  for¬ 
eign  object  ingestion  requirements  of 
§  33.77.”  The  PAA  believes  that  the  re¬ 
vised  proposal  attains  the  objective  of 
the  recommendation.  The  proposal  is 
adopted  with  the  revisions  noted. 

Proposal  3-34.  Several  comments  were 
made  on  proposed  §§  23.1093  and  25.1093 
that  did  not  take  into  consideration 
Amendment  Nos.  23-15  and  25-36,  effec¬ 
tive  October  31, 1974.  Proposals  3-11  and 
3-34  proposed  only  a  minor  change  to 
make  it  clear  that  the  requirements  of 
§§  23.1093(b)  and  25.1093(b),  concerning 
ice  acciunidatlon  caused  by  the  ice  and 
snow  expected  within  the  approved  flight 
envelope,  cover  air  Inlet  system  compo¬ 
nents. 

Proposed  §§  23.1093(b) ,  25.1093(b) ,  27.- 
1093(b),  and  29.1093(b)  are  modified  by 
inserting  the  word  “operate”  in  place  of 
the  words  “function  properly”  for  con¬ 
sistency  in  terminology  with  the  current 
§§  23.1093(b) ,  25.1093(b) ,  27.1093(b) ,  and 
29.1093(b). 

Proposal  3-35.  The  proposal  for  §  25.- 
1103(d),  concerning  turbine  engine  air 
duct  systems.  Is  related  to  a  proposed 
amendment  to  §  25.1103  that  is  contained 
in  Airworthiness  Review  Program,  Notice 
No.  8  (Notice  75-31).  The  proposed 
amendment  to  §  25.1103(d) ,  contained  in 
Notice  No.  3,  is  therefore  deferred  until 
final  rule-making  action  with  respect  to 
the  related  proposal  in  Notice  75-31. 
Comments  submitted  for  Proposal  3-35 
will  be  considered  at  that  time. 

Proposal  3-36.  One  commentator  sug¬ 
gested  that  proposed  §  25.1121(b)  be  re¬ 
vised  by  adding  the  words  “probable”  be¬ 
fore  “leakage”  and  “hazardous”  before 
“fire”.  The  FAA  does  not  agree.  The  t;on- 
sequences  of  leakage  from  systems  carry¬ 
ing  flammable  fiuids  can  be  sufiBciently 
hazardous  to  warrant  the  assumption  of 
leakage  even  if  not  probable.  Also,  the 
FAA  regards  any  fire  as  being  hazardous. 

For  the  reasons  given  in  the  discussion 
relating  to  Proposal  3-12,  proposed  §  25.- 
1121(b)  has  been  revised  to  make  it  clear 
that  shields  used  for  exhaust  system 
parts  are  parts  of  the  exhaust  system. 

Proposal  3-37.  One  commentator 
agreed  with  the  proposed  amendment  to 
$  25.1123  but  preferred  to  see  all  APU 
requirements  separately  stated  rather 
than  combined  with  the  requirements  for 
propulsion  engines.  The  PAA,  however, 
believes  that  identical  requirements 
should  be  in  the  same  section  unless  the 
applicability  needs  further  clarification. 
Since  no  need  was  shown  by  the  com¬ 
mentator,  the  proposal  is  adopted  with¬ 
out  substantive  change. 


Proposal  3-38.  In  response  to  an  in¬ 
quiry  in  the  explanation  of  prcqjosed  new 
§  25.1129,  several  commentators  stated 
that  the  proposal  was  covered  by  pro¬ 
posed  §  25.901(c).  The  FAA  agrees  and 
the  proposal  is  withdrawn. 

Proposal  3-39.  Several  commentators 
stated  that  proposed  S  25.1141(f)  should 
apply  only  to  valves  that  are  essential  to 
the  safe  operation  of  the  airplane.  The 
FAA  disagrees.  If  any  power-assisted 
valve  is  used,  the  flight  crew  might  rely 
on  it  and  should  have  an  indication  of 
when  the  valve  is  in  the  fully  open  or 
fully  closed  position,  or  when  it  Is  moving 
between  the  fully  open  and  fully  closed 
positiMi. 

Tlie  same  commentators  noted  that  an 
indication  that  the  valve  has  attained  the, 
selected  position  should  be  required.  For 
discussion  of  this  comment  and  revision 
of  new  §§  25.1141(f)  (1)  and  (2),  see 
Proposal  3-13. 

Proposal  3-40.  Several  commentators 
objected  to  .proposed  §S  25.1145(c), 
27.1145(b),  and  29.1145(c),  concerning 
groups  of  ignition  switches.  The  com¬ 
mentators  stated  that  these  new  require¬ 
ments  were  not  necessary  for  turbine  en¬ 
gines  that  do  not  require  continuous  ig¬ 
nition.  The  FAA  agrees,  since  inad¬ 
vertent  movement  of  the  ignition  switch 
would  not  affect  the  operation  of  such  an 
engine  once  that  engine  has  been  started. 
Accordingly,  55  23.1145(c),  25.1145(c), 
27.1145(b),  and  29.1145(c)  are  revised  to 
except  the  ignition  switches  for  these  en¬ 
gines  from  the  requirement  to  have  a 
means  to  prevent  inadvertent  operation 
of  the  group  of  ignition  switches. 

Proposal  3-41.  The  proposed  5  25.1195 
(b),  concerning  fire  extinguisher  dis¬ 
charge,  is  related  to  a  proposed  amend¬ 
ment  to  5  25.1195(b)  that  is  contained  in 
Airworthiness  Review  Program,  Notice 
No.  8  (Notice  75-31).  The  proposed 
amendment  to  5  25.1195(b) ,  contained  in 
Notice  No.  3,  is  therefore  deferred  imtil 
final  rule -making  action  with  respect  to 
the  related  proposal  in  Notice  75-31. 
Comments  submitted  for  Proposal  3-41 
will  be  considered  at  that  time. 

Proposal  3-42.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  5  25.1197.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 
change. 

Proposal  3-43.  A  commentator  recom¬ 
mended  a  revision  of  the  first  sentence 
of  proposed  5  25.1199(b)  concerning  the 
location  of  pressure  relief  discharges  of 
fire  extinguishing  agents.  TTie  commen¬ 
tator  suggested  that  the  discharge  end 
be  required  to  be  located  to  avoid  hazard 
to  the  airplane  rather  than  damage.  The 
FAA  disagrees.  Hie  proposal  is  intended 
to  provide  for  the  consideration  of  dam¬ 
age  such  as  corrosion  that  may  be 
caused  by  the  discharge  of  fire  extin¬ 
guishing  agents.  The  commentator’s  sug¬ 
gestion  would  not  clearly  provide  for 
such  necessary  consideration. 

Proposal  3-44.  One  commentator  ques¬ 
tioned  proposed  S  25.1207.  The  commen¬ 
tator  stated  that  analysis  should  not  be 
permitted  as  the  sole  method  of  showing 
compliance  with  the  fire  protection  re¬ 
quirements.  The  FAA  agrees  that  some 


of  tiie  requirements  of  55  25.1181 
through  25.1203  may  be  complied  with 
by  analysis  alone,  while  others  require 
other  methods  of  substantiation.  Section 
25.1207(d)  is  therefore  revised  to  make 
clear  that  unless  tests  are  specifically 
required  in  55  25.1181  through  25.1203 
analysis  is  an  acceptable  method  of 
showing  compliance. 

Another  commentator  pointed  out  that 
proposed  5  25.1207(b)  as  written  would 
preclude  the  use  of  the  Statham  test  to 
determine  extinguisher  agent  concentra¬ 
tions  in  an  actual  fire  zone,  contrary  to 
his  understanding  that  the  Statham  test 
method  is  acceptable.  The  FAA  agrees 
and  proposed  paragraph  (b)  is  revised 
to  specify  “teste  of  components,”  instead 
of  “bench  fire  teste  of  components.” 

Proposal  3-45.  For  a  discussion  of  tlie 
withdrawal  of  proposed  5  25.1305(a)  (9), 
see  Proposal  3-29. 

Proposals  3-46  and  2-86.  Disposition  of 
Proposal  2-86  (Notice  75-10)  to  amend 
5  25.1337(a)  was  deferred  so  that  it  could 
be  considered  in  connection  with  Pro¬ 
posal  3-46,  also  to  amend  5  25.1337(a) . 

Two  commentators  concurred  with 
Proposal  2-86,  but  believed  that  a  review' 
of  other  paragraphs  of  Part  25  affecting 
APU  installations  is  required.  The  PAA 
does  not  agree.  If  other  requirements  are 
determined  to  be  applicable  to  APU  in¬ 
stallations,  additional  proposals  will  be 
made  in  future  rule-making  actions.  The 
FAA  finds  no  reason  to  withhold  adop¬ 
tion  of  these  proposals  pending  such  a 
determination. 

No  unfavorable  comment  was  received 
on  Proposal  3-46  and  the  proposal  is 
adopted  writhout  substantive  change. 

Proposals  3-47  and  2-94.  Disposition  of 
PropK)sal  2-94  (Notice  75-10)  to  revise 
55  25.1549(a),  (b),  and  (c)  was  deferred 
so  that  it  could  be  considered  in  connec¬ 
tion  with  Proposal  3-47,  to  amend 
5  25.1549(d). 

One  commentator  concurred  wdth 
Proposal  2-94,  but  pointed  out  that  while 
it  accommodated  vertical  scale  instru¬ 
ments  it  did  not  accommodate  horizontal 
scale  instruments.  The  FAA  agrees,  and 
5  25.1549  as  adopted  will  provide  marking 
standards  appropriate  to  circular,  hori¬ 
zontal,  and  vertical  scale  powerplant  in¬ 
struments. 

Another  commentator  believed  that 
the  proposal  to  provide  specific  require¬ 
ments  for  marking  vertical  tape  instru¬ 
ments,  to  provide  for  cockpit  instrument 
standardization,  is  not  appropriate  for 
today’s  turbine  engines.  ’The  commen¬ 
tator  indicated  the  requirement  could 
produce  overlapping  markings  which 
could  be  misleading  and,  imder  certain 
operating  conditions,  could  Indicate  that 
an  unsafe  condition  is  safe.  The  com¬ 
mentator  recommended  that  markings 
for  vertical  tape  engine  Instnunente  not 
be  specified  because  such  standardiza- 
tl<m  is  not  in  the  best  interest  of  safety. 
The  FAA  believes  that  overlap  markings 
on  tape  instruments,  similar  to  the  over¬ 
lap  markings  on  round  face  instruments, 
will  provide  an  adequate  and  safe  pres¬ 
entation. 

No  unfavorable  comment  was  received 
on  Proposal  3-47,  to  amend  5  25.1549(d) 
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and  the  propoeal  is  adopted  without  sub¬ 
stantive  change. 

Proposal  3-48.  Proposed  f  25.1557(e) 
was  intended  to  Implement  the  require¬ 
ment  in  Proposal  S-20  and  is  withdrawn 
because  of  l^e  withdrawal  of  that  pro¬ 
posal. 

Proposal  3-49.  No  unfavorable  com¬ 
ment  was  received  on  the  proposal  to 
amend  i  25.1585.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 
change. 

Proposal  3-50.  One  commentator  ob¬ 
jected  to, the  proposed  amendments  to 
5§  27.571(a)  and  29.571(a).  The  com¬ 
mentator  stated  that  the  addition  of  the 
language  ‘‘rotor  drive  systems  between 
the  engines  and  the  rotor  hubs”  to  the 
parenthetical  description  of  flight  struc¬ 
ture  is  misleading  and  unnecessary.  In 
support,  the  commentator  suggested 
that  the  fatigue  evaluation  of  the  rotor 
drive  system  is  accomplished  upon  com¬ 
pliance  with  S9  27.923  or  29.923.,  The 
commentator’s  reply  indicates  (as  was 
noted  in  the  explanation  for  the  propo¬ 
sals)  the  need  for  a  clariflcation  that  the 
fatigue  evaluatlcm  of  SS  27.571  and 
29.571  Includes  portions  of  the  rotor  drive 
system.  Sections  27.923  and  29.923  are 
primarily  endurance  test  requirements, 
whUe  SS  27.571  and  29.571  are  the  fa¬ 
tigue  evaluation  requirements.  It  Is 
therefore  appropriate  to  Include  the  rotor 
drive  systems  in  the  parenthetical  de¬ 
scription  of  the  flight  structure  that 
must  be  Included  in  the  fatigue  evalua¬ 
tion  of  55  27.571  or  29.571,  as  applicable. 

Accordingly,  the  proposed  amend¬ 
ments  to  SS  27.571(a)  and  29.571(a)  ai'e 
adopted  without  substantive  change. 

Proposal  3-51.  One  commentator  ob¬ 
jected  to  the  proposed  amendments  to 
SS  27.901(c)  (1)  and  29.901(b)  (1)  (1) 
that,  if  adopted,  would  require  compli¬ 
ance  with  the  engine  installation  instruc¬ 
tions  provided  under  §  33.5(a) .  The  com¬ 
mentator  stated  that  the  installation  in¬ 
structions  are  apparently  aimed  at  fleld 
information  for  the  owner  and  in  any 
case  S  33.5  does  not  require  that  this 
information  be  provided  until  just  prior 
to  engine  certiflcation  in  many  cases. 
The  commentator  recommended  that  the 
requirement  should  not  refer  to  S  33.5 
but  to  specific  engine  lnstallati(xi  param¬ 
eters  which  are  essential  to  proper  en¬ 
gine  performance  and  which  are  exclu¬ 
sively  the  responsibility  of  the  engine 
manufacturer. 

The  Installation  instructions  of  S  33.5 
(a).  In  general.  Include  a  description  of 
the  location  of  mounting  attachments 
and  methods  of  attachment  of  the  en¬ 
gine  and  engine  components.  The  FAA 
believes  this  information  is  particularly 
pertinent  to  rotorcraft  type  certiflcation. 
The  FAA  further  believes  that  the  instal¬ 
lation  instructions  will  be  prQ>ared  by 
the  engine  type  certificate  tq^plicant  at 
the  early  stages  of  the  engine  type  certi¬ 
fication  program.  The  commentator’s 
suggestion  that  specific  engine  Installa¬ 
tion  parameters  be  Identified  (rather 
than  adopting  the  proposed  reference  to 
$  33.5)  eould  lead  to  the  failure  to  con¬ 
sider  other  installation  parameters  that 


may  be  significant  to  safety  Also  see  Pro¬ 
posal  3-21. 

Proposal  3-52.  Two  commentators  sug¬ 
gested  that  proposed  |  27.923(e)  may  be 
subject  to  misinterpretation  but  indi¬ 
cate  that  this  was  not  a  problem  to 
them.  Proposed  S  27.923(e)  includes  lan¬ 
guage  similar  to  current  S  29.923(b)  (2). 
The  FAA  believes  these  requirements 
should  be  consistent  and  therefore  be¬ 
lieves  the  wording  should  be  similar  to 
avoid  a  different  Interpretation. 

Two  commentators  objected  to  pro¬ 
posed  S  27.923(j)  concerning  the  30-min¬ 
ute  power  test  for  certain  multiengine 
rotorcraft.  The  commentators  indicated 
that  proposed  $  27.923(j)  is  inconsistent 
with  proposed  S  27.923(b)  since  more 
than  100  hours  of  testing  would  be  re¬ 
quired.  The  FAA  does  not  believe  that  the 
proposed  paragraphs  are  inconsistent. 
Proposed  paragraph  (b)  would  require 
that  the  rotor  drive  system  and  controls 
on  all  rotorcraft  be  tested  for  not  less 
than  100  hours,  and  proposed  paragraphs 
(c)  through  (e)  would  merely  establish 
the  kinds  of  tests  included  in  those  100 
hours.  Proposed  pcuagraph  (j),  which 
would  apply  only  to  rotorcraft  for  which 
the  use  of  30-mlnute  power  Is  requested, 
would  require  testing  in  addition  to  the 
100  hours. 

Another  commentator  stated  that  the 
FAA  should  not  ‘‘bother  with  the  change 
from  ‘power’  to  ‘torque’  as  it  leads  to  very 
confusing  wording”.  The  change  of  lan¬ 
guage  to  “torque”  and  “speed”  was  pro¬ 
posed  because  the  FAA  believes  these  are 
the  parameters  generally  used  by  appli¬ 
cants  in  conducting  the  rotor  drive  .sys¬ 
tem  tests.  ’The  additional  reference  in  the 
proposal  to  power,  e.g.,  the  2'2  niinute 
and  30-minute  power  runs  specified  in 
paragraphs  (e)  and  (j),  is  made  to  es¬ 
tablish  the  relationship  between  the 
torque  and  speed  and  the  corresponding 
engine  power  rating. 

A  commentator  considered  the  cyclic 
aspect  of  testing  to  be  important  and  sug¬ 
gested  that  the  proposal  specify  the  num¬ 
ber  and  duration  of  cycles  rather  than 
the  overall  time.  The  FAA  disagrees.  The 
proposal  does  not  change  the  terms  of 
current  S  27.923(f)  which  provides  flexi¬ 
bility  in  establishing  testing  intervals 
(cycles) .  The  FAA  is  not  aware  of  a  prob¬ 
lem  that  would  justify  changing  these 
minimum  test  Intervals. 

’The  same  commentator  also  believed 
the  proposed  test  runs  at  2V2  minute  and 
30-minute  power  were  inadequate  and 
compared  poorly  with  the  test  required 
to  qualify  the  engine  under  Part  33.  The 
FAA  disagrees.  As  stated  in  the  explana¬ 
tion.  the  2^2  minute  and  30-minute 
power  test  in  the  proposal  for  a  normal 
category  rotorcraft  is  to  demonstrate 
that  the  rotor  drive  system  can  absorb 
the  torque  of  engines  operating  at  2^: 
minute  and  30-minute  power.  These  rat¬ 
ings.  however,  are  not  Incorporated  into 
the  performance  requirements  as  is  the 
case  under  Part  29,  fcH-  transport  cate¬ 
gory  rotorcraft,  and  no  performance 
credit  is  realized  from  their  use.  ‘There- 
f(Nre,  the  FAA  believes  the  test  is  adequate 
imder  Part  27. 


Proposals  3-53  and  2-118.  Proposal  2- 
118  was  deferred  so  that  it  could  be  con¬ 
sidered  with  Proposal  3-53  since  both 
proposed  to  amend  S  27.927(b)  (2).  Pro¬ 
posal  2-118  would  change  the  words  “one 
hour”  in  S  27.927(b)  (2)  to  “fifteen  min¬ 
utes”.  In  this  connection  a  commentator 
asked  if  due  consideration  had  been 
given  to  the  30-minute  emergency  power 
rating  when  establishing  the  time  re¬ 
quirement.  The  30-minute  power  is  taken 
into  account  by  the  terms  of  the  require¬ 
ment  for  test  at  maximum  torque  attain¬ 
able  imder  probable  operating  condition 

Two  commentators  to  Proposal  3-53 
believed  that  in  proposed  S  27.927(b)  (2) 
the  word  “outputs”  should  be  “inputs”. 
The  FAA  agrees  and  the  proposal  is  re¬ 
vised  accordingly. 

One  commentator  stated  that  the  15- 
minute  duration  specified  in  proposed 
5  27.927(c),  concerning  operation  after 
loss  of  oil  pressure,  shoulcl  be  5  minutes 
to  bring  it  into  line  with  the  protection 
time  specified  in  current  S  27.861,  The 
FAA  does  not  agree.  The  5-minute  dura¬ 
tion  is  specified  in  S  27.861  since  the  oc¬ 
currence  of  a  fire  normally  necessitates 
immediate  descent  and  landing.  Loss  of 
oil  pressure  in  the  rotor  drive  system  does 
not  correspondingly  necessitate  imme¬ 
diate  descent  and  landing.  The  15-min¬ 
ute  requirement  would  provide  for  a  rea¬ 
sonable  durability  of  the  system  follow¬ 
ing  the  loss  of  oil  pressure. 

Two  commentators  believed  that  in 
proposed  S  27.927(c)  the  term  “autoro- 
tative  conditions”  was  vague  and  should 
be  replaced  with  the  term  “the  low  power 
conditions  of  autorotative  flight”.  The 
FAA  does  not  agree.  Under  autorotative 
conditions  no  power  is  transmitted  from 
the  engine  to  the  rotor  blades.  Therefore 
a  low  power  condition  of  the  engine 
would  not  be  applicable. 

A  commentator  believed  that  the  ase 
of  the  word  “torque”  in  place  of  “power” 
was  confusing.  The  commentator  indi¬ 
cated  that  the  proposal  could  be  inter¬ 
preted  to  permit  a  static  test  since  only 
torque  and  no  rotational  speed  is  speci¬ 
fied.  The  proposal  to  use  the  word 
“torque”  w'as  made  since  the  tests  are 
run  on  the  basis  of  the  torque  absorbed 
by  the  rotors.  The  torque  being  absorbed 
is  that  produced  by  the  operating  en¬ 
gine  and  transmitted  through  the  rotor 
drive  system. 

A  commentator  stated  that  propobcd 
paragraph  (c)  did  not  consider  the  de¬ 
sign  alternative  of  a  back-up  oil  sys¬ 
tem.  The  FAA  agrees  that  compliance 
by  the  use  of  a  second  oU  system  after 
failure  of  the  primary  system  should  ^ 
allowed.  Proposed  SS  27.927(c)  and  29  - 
927(c)  are  revised  accordingly. 

A  commentator  suggested  that  it 
should  be  noted  that  the  drive  system 
need  not  be  in  condition  for  continued 
operation  after  the  15-minute  test  pre¬ 
scribed  in  paragnqsh  (c) .  The  FAA 
agrees  that  compliance  with  the  propo¬ 
sal  would  be  achieved  after  the  15- 
mlnute  test  was  successfully  run  regard¬ 
less  of  the  condition  of  the  rotor  drive 
system. 
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tULES  AND  REGULATIONS 


Proposal  3-54.  No  unfavorabl«  com¬ 
ments  were  received  on  the  proposal  to 
amend  i  27.965.  Accordingly,  the  propo¬ 
sal  is  adopted  without  substantive 
change. 

Proposal  5-55.  Several  commentators 
to  the  proposed  amendment  of  S§  27.1093 
(b)  and  29.1093(b)  apparently  failed  to 
note  the  changes  made  by  Amendment 
Nos.  27-9  and  29-10  (39  FR  35452;  Oc¬ 
tober  1,  1974).  The  proposals  intended 
only  to  add  the  language  “and  its  air 
inlet  system”  to  §§  27.1093(b)  (1)  and 
29.1093(b)(1)  and  to  restructure  both 
sections  to  incorporate  the  added  lan¬ 
guage.  For  a  discussion  of  a  change  made 
to  proposed  §  27.1093(b).  see  Proposal 
3-34. 

Proposal  3-56.  One  commentator 
stated  that  5  27.1121(d),  unlike  §§23.- 
1121(b)  and  29.1121(b),  did  not  need  the 
clarification  proposed.  The  FAA  agrees 
that  §  27.1121(d)  did  not  use  the  lan¬ 
guage  “dangerously  close”  that  had  been 
an  administrative  problem  in  §§  23.1121 
(b)  and  29.1121(b).  However,  beside  the 
desire  for  consistency  among  the  air¬ 
worthiness  certification  parts,  the  FAA 
believes  that  proposed  §  27.1121(d)  pro¬ 
vides  a  more  comprehensive  standard 
and  will  allow  greater  design  flexibility. 

For  a  discussion  of  changes  made  to 
proposed  §  27.1121(d),  see  Proposal  3-12. 
No  unfavorable  comments  were  received 
concerning  proposed  §  27.1121(g)  and  it 
is  adopted  without  substantive  change. 

Proposal  3-57.  A  commentator  objected 
to  proposed  §  27.1141(d).  The  commen¬ 
tator  stated  that  this  proposal  was  not 
deemed  necessary  for  Part  29  and  asked 
why  It  was  necessary  for  Part  27.  The 
FAA  disagrees  that  a  similar  require¬ 
ment  was  not  deemed  necessary  for  Part 
29.  Proposed  §  29.901(c)  that  Is  adopted 
in  this  amendment  will  require  a  similar 
consideration  for  powerplant  controls  in 
transport  category  rotorcraft.  Further, 
the  FAA  brileves  that  this  requirement 
is  necessary  for  normal  category  rotor- 
craft.  Many  turbine  powerplant  control 
systems  on  normal  category  rotorcraft 
are  inherently  complex.  Considering  such 
complexity,  the  FAA  believes  that  con¬ 
sideration  must  be  given  to  sjrstem  re¬ 
dundancy,  alternate  devices,  and  dupli¬ 
cation  of  functions  In  the  design  of  cer¬ 
tain  turbine  powerplant  control  systems. 

Another  commentator  stated  that  the 
proposal  to  add  a  new  §  27.1141(c)  would 
require  position  indicators  for  all  power- 
plant  controls  and  considered  this  to  be 
an  excessive  and  unnecessary  require¬ 
ment.  The  FAA  disagrees.  The  proposed 
new  §  27.1141(c)  applies  only  to  power- 
plant  valve  controls  located  in  the  cock¬ 
pit.  For  discussion  of  the  revision  of  new 
§§  27.1141<c)  (1)  and  (2),  see  Proposal 
3-13. 

Proposal  3-58.  One  commentator  stat¬ 
ed  that  the  pr<HX>sed  changes  to  §§  27.- 
1145(b)  and  29.1145(c),  concerning  the 
prevention  of  inadvertent  operation  of 
each  group  of  ignition  switches,  would 
seem  to  contradict  current  §§  27.1145(a) 
and  29.1145(b).  Sections  27.1145(a)  and 
29.1145(b)  require  a  means  to  quickly 
shut  off  all  ignition  by  the  grouping  of 
switches  or  by  a  master  Ignition  control. 


The  FAA  believes  that  the  means  pro¬ 
vided  to  prevent  Inadvertent  operation 
can  be  designed  so  that  it  will  not  pre¬ 
vent  or  adversely  affect  the  abUity  to 
quickly  shut  off  all  ignition. 

See  Proposal  3-40  for  a  discussion  of 
the  revision  of  proposed  §  27.1145(b)  to 
provide  an  exception  for  turbine  en¬ 
gines  that  do  not  require  continuous 
ignition. 

Proposal  3-59.  A  commentator  stated 
that  the  revisions  proposed  for  §§  27.1305 
(e)  and  29.1305(a)(5),  concerning  alti¬ 
tude  engines,  are  not  needed  since  the 
current  rules  are  clear.  The  FAA  be¬ 
lieves  that,  considering  the  proposed  new 
definition  for  an  “altitude  engine”  that 
is  adopted  as  an  amendment  to  §  1.1  in 
this  document,  the  proposed  revisions 
concerning  altitude  engines  in  the  air¬ 
worthiness  rules  are  not  needed.  The 
term  “altitude  engine”  that  is  used  in 
§§  23.1305(h),  27.1305(e),  and  29.1305 

(a)  (5)  will  include  a  derated  engine  as 
well  as  a  supercharged  engine  after  the 
amendment  to  §  1.1.  Accordingly,  pro¬ 
posed  §§  23.1305(h),  27.1305(e),  and  29.- 
1305(a)(5)  are  withdrawn. 

Proposal  3-60.  No  unfavorable  com¬ 
ments  were  received  on  the  pn^Josal  to 
amend  §  27.1337(a).  Accordingly,  the 
proposal  is  adopted  without  substantive 
change.  Also  see  Proposal  3-18. 

Proposal  3-61.  For  a  discussion  of  a 
comment  concerning  §  29.571(a),  see 
Proposal  3-50. 

Proposal  3-62.  A  commentator  stated 
that  proposed  §§  29.901  (b)(1)  (iii)  and 
(c)  are  redundant  and  lumecessary.  The 
FAA  agrees  that  proposed  §  29.901 

(b)  (1)  (iii)  is  unnecessary,  and  it  is  with¬ 
drawn.  The  FAA  does  not  agree  that  pro¬ 
posed  §  29.901(c)  is  redundant  and  un¬ 
necessary.  Experience  has  shown  the 
need  for  a  failure  requirement  that  is 
explicitly  applicable  to  powerplant  and 
auxiliary  power  unit  installations. 

One  commentator  stated  that  con¬ 
sidering  probable  combinations  of 
failures  in  proposed  §  29.901(c)  is  incon¬ 
sistent  with  the  overall  philosophy  of 
Part  29.  However,  since  the  commenta¬ 
tor  did  not  state  its  view  of  the  overall 
philosophy  of  Part  29,  the  FAA  cannot 
respond  to  this  comment. 

The  commentator  suggested  that  en¬ 
gine  rotor  disc  failures  should  be  ex¬ 
cluded  from  the  consideration  required 
by  paragraph  (c)  since  the  rotorcraft  en¬ 
vironment  is  much  more  complex  than 
in  the  csuse  of  an  airplane.  Also  the  com¬ 
mentator  asserted  that  a  lower  incidence 
of  fatigue  failure  can  be  expected  in 
rotorcraft  engines  than  in  airplane  en¬ 
gines.  The  FAA  agrees  and  §  29.901(c)  is 
revised  to  exclude  engine  rotor  disc 
failures  from  consideration  under  that 
paragraph. 

For  comments  related  to  the  proposed 
amendment  of  §  29.901(b)  (1)  (1) ,  see 
Proposal  3-51. 

Proposal  3-63.  No  unfavorable  com¬ 
ment  was  received  on  the  proposed  de¬ 
letion  of  paragraphs  (d)  and  (e)  in 
§  29.903,  and  the  paragraphs  are  deleted. 
Also,  see  Proposal  3-64. 

Proposal  5-64.  A  commentator,  while 
generidly  agreeing  with  proposed  new 
§  29.908,  objected  to  its  appllcabOlty  to 


the  entire  cooling  fan.  The  commentator 
stated  that  there  is  no  service  or  test  his¬ 
tory  that  indicates  a  need  to  consider  the 
entire  fan.  The  FAA  believes  that  the 
absence  of  cooling  fan  failures  is  due  to 
the  requirements  of  current  §  29.1461 
which  applies  to  cooling  fans  that  incor¬ 
porate  high  energy  rotors.  In  view  of  the 
requirements  of  current  §  29.1461  and 
the  fact  that  there  is  no  service  experi¬ 
ence  of  fan  failures,  the  FAA  considers 
that  proposed  §  29.908  should  be  revised 
to  be  applicable  only  to  cooling  fan  blade 
failures.  Proposed  §  29.908  is  revised  ac¬ 
cordingly.  * 

A  commentator  stated  that  loss  of 
cooling  may  affect  the  continued  safe 
operation  of  one  or  more  engines  and  so 
prevent  continued  safe  flight.  The  FAA 
did  not  intend  to  consider  the  effect  of 
cooling  loss  but  is  concerned  only  with 
the  fragmentation  effect  of  a  fan  blade 
failure. 

Proposal  3-65.  A  commentator  believed 
the  specification  of  15  minutes  in  pro¬ 
posed  §  29.927(c),  concerning  the  loss  of 
rotor  drive  system  oil  pressure,  was  inade¬ 
quate  for  category  A  helicopters  which 
have  engihe-out  capability.  Therefore, 
the  commentator  indicated,  operations 
are  planned  over  routes  where  a  landing 
may  not  be  possible  within  15  minutes. 
The  intent  of  the  proposal  is  to  enable  the 
pilot  to  make  an  autorotative  landing 
after  loss  of  rotor  drive  system  oil  pres¬ 
sure  and  the  FAA  believes  that  the  pro¬ 
posed  15  minute  requirement  is  adequate 
for  that  purpose. 

For  a  discussion  of  other  comments 
related  to  proposed  §  29.927(c),  see  the 
discussion  of  Proposal  3-63. 

Proposal  3-66.  A  commentator  stated 
that  under  his  interpretation  of  5  29.965 
only  a  pressure  test  is  required  for  non- 
metallic  fuel  tanks,  and  he  also  recom¬ 
mended  that  slosh  testing  of  non-metal- 
lic  tanks  be  added  as  a  requirement.  The 
FAA  disagrees.  Paragraphs  (a),  (b),  and 
(c)  of  §  29.965  apply  prescribed  pressure 
tests  to  all  fuel  tanks.  In  addition,  §  29.- 
965(d)  already  applies  the  slosh  test  re¬ 
quirement  to  each  tank  with  large  un¬ 
supported  or  imstiffened  flat  areas,  or 
with  other  features  whose  failure  or  de¬ 
formation  could  cause  leakage.  The  pro¬ 
posal  is  adopted  without  substantive 

change. 

Proposal  3-67.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  29.991(b) .  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 

change. 

Proposal  3-68.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  29.995.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 

change. 

Proposal  3-69.  Although  there  were  no 
unfavorable  comments  to  the  proposed 
amendment  of  §  29.1093(b)  concerning 
the  addition  of  the  inlet  system  to  the 
consideration  required  in  paragraph 
(b)  (1) ,  the  proposal  is  revised  based'on  a 
comment  to  Proposal  3-34.  See  the  dis¬ 
cussion  for  Proposal  3-34. 

Proposal  3-70.  For  a  discussion  of  the 
revision  to  §  29.1121(b),  see  Proposal 
3-12. 
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Proposal  3-71.  Although  there  were 
no  unfavoraMe  coininente  to  proposed 
§  29.1141(f),  the  proposal  Is  revised 
based  on  a  conunent  to  Proposal  3-13. 
See  the  discussion  for  Proposals  3-13  and 
3-57. 

Proposal  3-72.  For  a  discussion  of  pro¬ 
posed  §2S.;M5(c),  see  Proposals  3-40 
and  3-58. 

Proposal  3-73.  Two  commentators 
objected  to  the  proposal  to  amend 
§  29.1193(e)  on  the  grounds  that  present 
fire  protection  requirements  for  cate¬ 
gory  B  rotorcraft  are  adequate  and  that 
the  proposal  would  place  an  imdue 
weight  and  cost  burden  on  category  B 
rotorcraft.  The  FAA  disagrees.  Service 
experience  has  shown  that  the  fire 
protection  requirements  specified  in 
§  29.1193(e)  should  apply  to  all  categorj* 
of  rotorcraft,  especially  those  that  may 
not  be  required  to  have  fire  extinguish¬ 
ing  and  fire  detection  systems.  The  FAA 
believes  that  the  increase  in  cost  and 
w'eight  associated  with  this  requirement 
is  justified  by  the  increment  of  safety 
attained.  The  proposal  is  therefore 
adopted  without  substantive  change. 

Proposal  3-74.  No  unfavorable  com¬ 
ment  w'as  received  on  the  proposal  to 
amend  5  29.1195.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 
change. 

Proposal  3-75.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  29.1197.  Accordingly,  the  pro¬ 
posal  is  adopted  without  substantive 
change. 

Proposal  3-76.  No  unfavorable  com¬ 
ment  was  received  on  the  proposal  to 
amend  §  29.1199,  and  the  proposal  is 
adopted  without  substantive  change. 
Also,  see  discussion  for  Prt^xjsal  3-43. 

Proposal  3-77.  For  a  discussion  of  the 
withdrawal  of  proposed  §  29.1305<a)  (5), 
see  Proposal  3-59. 

Proposals  3-78  and  2-185.  Disposition 
of  Proposal  2-185  (Notice  75-10)  to 
amend  §  29.1337(a)  was  deferred  so  that 
It  could  be  considered  hi  connection  with 
Proposal  3-78,  which  is  also  a  proposal 
to  amend  §  29.1337(a).  No  unfavorable 
comment  was  received  on  either  pro¬ 
posal.  Accordingly,  the  proposals  are 
adopted  without  substantive  change. 

Proposal  3-79.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  33.15.  Accordingly,  the  proposal 
is  ad(H>ted  without  substantive  change. 

Proposal  3-80.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  $  33.17.  Accordingly,  the  proposal 
Is  adopted  without  substantive  change. 

Proposal  3-81.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  S  35.17.  Accordingly,  the  proposal 
Is  adopted  without  substantive  change. 

Proposal  3-82.  No  unfavorable  com¬ 
ments  were  received  on  the  proposal  to 
amend  §  35.35.  Accordingly,  the  proposal 
is  adopted  without  substantive  change. 

These  amendments  are  made  under 
the  authority  of  sections  313(a) ,  601,  and 
603  of  the  Federal  Aviation  Act  of  1958 
(49  U.S.C.  1354(a).  1421,  and  1423),  and 
of  section  6(c)  of  the  Department  of 
Transportation  Act  (49  U.S.C.  1655(c)). 


tUlES  AND  REGULATIONS 

In  consideratioo  of  the  foregoing,  and 
for  the  reasons  stated  in  Notices  75-10 
and  7&-19.  Parts  1.  23,  25,  27.  29.  33.  and 
35  of  the  Federal  Aviation  Regulations 
are  amended  as  follows,  effective  May  2. 
1977; 

PART  1 — DEFINITIONS  AND 
ABBREVIATIONS 

1.  By  inserting  in  §1.1  between  the  de¬ 
finitions  of  “Alternate  airport”  and  “Ap¬ 
pliance"  a  definition  of  “Altitude  engine" 
and  between  the  definitions  of  “Route 
segment”  and  "Second  in  command”  a 
definition  of  “Sea  level  engine”  to  read 
as  follows: 

§  1.1  Genml  de(iniliun«. 

•  •  «  t  • 

“Altitude  engine”  means  a  reciprocat¬ 
ing  aircraft  engine  having  a  rated  take¬ 
off  power  that  is  producible  from  sea 
level  to  an  established  higher  altitude. 

•  •  9  •  # 

“Sea  level  engine"  means  a  reciprocat¬ 
ing  aircraft  engine  having  a  rated  take¬ 
off  power  that  is  producible  only  at  sea 
level. 


PART  23 — AIRWORTHINESS  STANDARDS; 

NORMAL,  UTILITY,  AND  ACROB.4TC 

CATEGORY  AIRPLANES 

2.  By  adding  new  §§  23.901(c),  (d). 
and  (e)  to  read  as  follows; 

§  2.3.901  Inxtallatinn. 

0  0  0  0  0 

(c)  Engine  cowls  and  nacelles  must  be 
easily  removable  or  openable  by  the  pilot 
to  provide  adequate  access  to  and  expo¬ 
sure  of  the  engine  compartment  for  pre- 
fiight  checks. 

(d)  Each  turbine  engine  powerplant 
must  be  constructed,  arrang^,  and  in¬ 
stalled  to  provide  continued  engine  op¬ 
eration  without  a  sustained  loss  of  power 
or  thrust  when  being  operated — 

(1)  At  the  maximum  power  or  thrust 
approved  for  takeoff;  and 

(2)  At  flight  idle  in  rain  for  at  least 
three  minutes  with  the  rate  of  rain  In¬ 
gestion  being  not  less  than  four  percent, 
by  weight,  of  the  engine  induction  air¬ 
flow  rate. 

(e)  The  Installation  must  comply 
with — 

(1)  The  installation  instructions  pro¬ 
vided  under  §  33.5  of  this  chapter;  and 

(2)  The  applicable  provisions  of  this 
subpart. 

§  23.939  [.Intended] 

3.  By  deleting  §  23.939(b)  and  marking 
it  “I Reserved  1”. 

4.  By  adding  a  new  §  23.943  to  read  as 
follows: 

§  23.943  Negative  acceleration. 

No  hazardous  malfunction  of  an  en¬ 
gine.  an  auxiliary  power  unit  approved 
for  use  in  flight,  or  any  component  or 
system  associated  with  the  powerplant 
or  auxiliary  power  tinlt  may  cccur  when 
the  airplane  is  operated  at  the  negative 
accelerations  within  the  flight  envelopes 
prescribed  In  §  23.333.  This  must  be 
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shown  for  the  greatest  duration  expected 
for  the  acceleration. 

5.  By  adding  a  sentence  at  the  end  of 
f  23359  to  read  as  follows: 

§  23.959  Unusable  fuel  supply. 

*  *  *  Fuel  system  component  failures 
need  not  be  considered. 

6.  By  striking  the  word  “and"  from 
§  23.967(a)  (4)  (11)  and  revising  §  23.967 
(a)  (5)  to  read  as  follows: 

§  23.967  Fuel  lank  installation. 

(a)  •  •  • 

(5)  A  positive  pressure  must  be  main¬ 
tained  within  the  vapor  space  of  each 
bladder  cell  under  all  conditions  of  op¬ 
eration  except  for  a  particular  condition 
for  which  It  is  shown  that  a  zero  or  nega¬ 
tive  pressure  will  not  cause  the  bladder 
cell  to  collapse:  and 

0  0  0  0  0 

7.  By  adding  a  new  §  23.973(d)  to  read 
as  follows; 

§  23.973  Fuel  tank  filler  connection. 

0  0  0  0  0 

(d)  Each  fuel  filling  point,  except 
pressure  fueling  connectiem  points,  must 
have  a  provision  for  electrically  bonding 
the  airplane  to  ground  fueling  equipment. 

8.  By  deleting  the  word  “and”  from 
§  23.975(a)  (5) ;  by  inserting  a  semicolon 
and  the  word  “and”  at  the  end  of  §  23.975 
(a)  (6) ;  and  by  adding  a  new  §  23.975(a) 

( 7 )  to  read  as  follows ; 

§  23.973  Fuel  tank  vents  anil  carlnirclor 
vapor  vents.  ' 

(a)  •  *  * 

( 7)  Vents  must  be  arranged  to  prevent 
the  loss  of  fuel,  except  fuel  discharged 
because  of  thermal  expansion,  when  the 
airplane  is  parked  in  gny  direction  on  a 
ramp  having  a  one-percent  slope. 

•  •  •  •  • 

9.  By  revising  §  23.995(c)  to  read  as 
follows : 

§  23.993  Fuel  val  ves  a  ml  controls. 

•  •  •  •  • 

(c)  Each  valve  and  fuel  system  control 
must  be  supported  so  that  loads  resulting 
from  its  operation  or  from  accelerated 
flight  conditions  are  not  transmitted  to 
the  lines  connected  to  the  valve. 

•  •  •  •  • 

10.  By  revising  §  23.1093(b)  to  read  as 
follows: 

§  23.1093  Induction  sysioin  icing  pri>- 
tection. 

•  •  •  •  • 

(b)  Turbine  engines. 

(1)  Each  turbine  engine  and  its  air 
Inlet  s.vstem  must  operate  throughout  the 
flight  power  range  of  the  engine  (Includ¬ 
ing  Idling) ,  within  the  limitations  estab¬ 
lished  for  the  airplane,  without  the  ac¬ 
cumulation  of  ice  on  engine  or  inlet  sys¬ 
tem  components  that  would  adversely 
affect  eni^e  (K>eratl<xi  or  cause  a  serious 
loss  of  power  or  thrust — 

(I)  Under  the  icing  conditions  specified 
in  Ai^jendlz  C  of  Part  25  of  this  Ch{4>ter; 
and 

(II)  In  snow,  both  falling  and  blowing. 
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(2)  Each  turbine  engine  must  idle  for 
30  minutes  on  the  ground  with  the  air 
bleed  available  for  engine  Icing  protec- 
ti<m  at  Its  critical  condition,  without  ad* 
verse  effect.  In  an  atmosphere  that  is  at 
a  temperature  of  29  degrees  F  and  has  a 
liquid  water  content  of  0.6  grams  per 
ciiblc  meter  In  the  form  of  drops  having 
a  mean  effective  diameter  of  40  microns, 
followed  by  a  momentary  operation  at 
takeoff  power  or  thru-st. 

«  •  •  t  • 

11.  By  revising  §  23.1121(b)  and  adding 
a  new  §  23.1121(h)  to  read  as  follows: 

§23.1121  General. 

*  •  •  •  • 

(b)  Each  exhaust  system  part  with  a 
surface  hot  enough  to  ignite  flammable 
fluids  or  vapors  must  be  located  or 
shielded  so  that  leakage  from  any  sys¬ 
tem  carrying  flammable  fluids  or  vapors 
will  not  result  in  a  fire  caused  by  Im¬ 
pingement  of  the  fluids  or  vapors  on  any 
part  of  the  exhaust  system  including 
.shields  for  the  exhaust  system. 

*  •  •  •  « 

(h)  Each  exhaust  heat  exchaiiger  must 
Incorporate  means  to  prevent  blockage 
of  the  exhaust  port  after  any  internal 
heat  exchanger  failure. 

12.  By  adding  a  new  ?  23.1141(g)  to 
read  as  follows; 

§23.1141  Po»*«‘rplaiil  «‘onlrol*.;'fS€»i»eral. 

•  •  •  •  • 

(g)  Powerplant  valve  controls  located 
in  the  cockpit  must  have — 

(1)  For  manual  valves,  positive  stops 
or  in  the  case  of  fuel  valves  suitable  In¬ 
dex  provisions,  in  the  open  and  closed 
position;  and 

(2)  For  power  -assisted  valves,  a  means 
to  Indicate  to  the  flight  crew  when  the 
valve — 

(1)  Is  in  the  fully  open  or  fully  closed 
position;  or 

(ii)  Is  moving  between  the  fully  open 
and  fully  closed  position. 

13.  By  revising  §  23.1145(c»  to  read  as 
follows: 

§23.1145  Ignition  Awilrlio«. 

•  •  •  •  • 

(c)  Each  group  of  ignition  switches, 
except  Ignition  seiches  for  turbine  en¬ 
gines  for  which  continuous  ignition  Is 
not  required,  and  each  master  Ignition 
control  must  have  a  means  to  prevent 
Its  Inadvertent  aeration. 

14.  By  revising  the  heading  of  S  23.1193 
and  by  adding  a  new  S  23.1193(f)  to  read 
as  follows: 

§  23.1193  I  '^nvling  ant)  nat-t^llt*. 

•  •  •  t  • 

(f)  Each  nacelle  of  a  multiengine  air¬ 
plane  with  supercharged  engines  must 
be  designed  and  constructed  so  that  with 
the  landing  gear  retracted,  a  fire  In  the 
engine  oompartment  .will  not  bum 
through  a  cowling  or  nacelle  and  enter  a 
naceUe  area  other  than  the  engine  com¬ 
partment. 

15.  By  adding  a  new  S  23.1203,  follow¬ 
ing  S  23.1193,  to  read  as  follows: 


§  23.1203  Fire  detector  system. 

For  multiengine  turbine  powered  air¬ 
planes  and  multiengine  reciprocating 
engine  powered  airplanes  Inccsporating 
tmlw-superchargers  the  following  apply: 

(a)  There  must  be  a  means  which  en¬ 
sures  the  prompt  detection  of  a  fire  in  an 
engine  compartment. 

(b)  Each  fire  detector  must  be  con¬ 
structed  and  Installed  to  withstand  the 
vibration,  inertia,  and  other  loads  to 
which  it  may  be  subjected  in  (^ration. 

(c)  No  fire  detector  may  be  affected 
by  any  oil,  water,  other  fluids,  or  fumes 
that  might  be  present. 

(d)  There  must  be  means  to  allow  the 
crew  to  check,  in  flight,  the  functioning 
of  each  fire  detector  electric  circuit. 

(e)  Wiring  and  other  components  of 
each  fire  detector  system  in  an  engine 
(XHnpartment  mast  be  at  least  fire  re- 
slstcint. 

16.  By  adding  a  new  5  23.1305(w)  to 
read  as  follows: 

§  23.1.30.5  PuH€r|>liiiil  iii-lrumt-nlii^. 

•  •  «  •  • 

(w)  A  fire  warning  indicator  for  those 
airplanes  required  to  comply  with  §  23.- 
1203. 

17.  By  revising  S  23.1337(a),  including 
its  heading,  to  read  as  follows: 

§  23.1337  Powerplant  inetruiiionit). 

(a)  Instruments  and  instrument  lines. 

(1)  Each  powerplant  Instrument  line 
must  meet  the  requirements  of  §  23.993. 

(2)  Each  line  carrying  flammable 
fluids  under  pressure  must — 

(i)  Have  restricting  orifices  or  other 
safety  devices  at  the  source  of  pressure 
to  prevent  the  escape  of  excessive  fluid 
if  the  line  fails;  and 

(li)  Be  Installed  and  located  so  that 
the  escape  of  fluids  would  not  create  a 
hazard. 

(3)  Each  powerplant  instrument  that 
utilizes  flammable  fluids  must  be  in¬ 
stalled  and  located  so  that  the  escape  of 
fluid  w'ould  not  create  a  hazard. 

•  •  •  •  • 

18.  By  revising  S  23.1557(c)  and  adding 
a  new  §  23.1557(e)  to  read  as  follows: 

§  2.3.1557  MiM-<')lan(H>iiK  niarliin«;«  and 

plarurdw. 

a  •  •  •  • 

(c)  Fuel  and  oil  filler  openinos.  The 
following  apply: 

(1)  Fuel  filler  (HJenings  must  be 
marked  at  or  near  the  filler  cover  with — 

(1)  The  word  “fud”; 

(11)  For  reciprocating  engine  powered 
airplanes,  the  minimum  fuel  grade; 

(ill)  For  turbine  engine  powered  air¬ 
planes,  the  permissible  fuel  designa¬ 
tions;  and 

(Iv)  For  pressure  fueling  systems,  the 
maxlmxim  permissible  fueling  supply 
pressure  and  the  maximum  permissible 
defuellng  pressure. 

(2)  Oil  filler  openings  must  be  marked 
at  or  near  the  filler  cover  with  the  word 
"oU". 


(e)  The  system  voltage  of  each  direct 
current  Installation  must  be  clearly 
marked  adjacent  to  its  external  power 
connectiem. 


PART  25— AIRWORTHINESS  STANDARDS; 

TRANSPORT  CATEGORY  AIRPLANES 

19.  By  revising  SS  26.901(b)  (1)  and 
(c)  to  read  as  follows: 

§  25.901  Installation. 

«  •  •  •  • 

(b)  •  •  • 

(1)  The  installation  must  comply 
with — 

(1)  The  installation  instructions  pro¬ 
vided  imder  $  33.5  of  this  chi^ter;  and 

(11)  The  applicable  provisions  of  tht® 
subpart; 

«  •  •  *  • 

(c)  For  each  powerplant  and  auxiliary 
power  unit  installation,  it  must  be  estab¬ 
lished  that  no  single  failure  or  malfunc¬ 
tion  or  probable  combination  of  failures 
will  jeopardize  the  safe  operation  of  the 
airplane  except  that  the  failure  of  struc¬ 
ture  elements  need  not  be  considered 
if  the  probability  of  such  failure  is  ex¬ 
tremely  remote. 

20.  By  revising  $  25.903(c)  and  adding 
a  new  S  25.903(e)  to  read  as  follows; 

§  25.903  Engines. 

•  #  •  •  # 

(c)  Control  of  engine  rotation.  There 
must  be  means  tor  stopping  the  rotation 
of  any  engine  individually  in  flight,  ex¬ 
cept.  that,  for  turbine  engine  installa¬ 
tions,  the  means  for  st(H>Ping  the  rota¬ 
tion  of  any  engine  need  provided  only 
where  continued  rotation  could  jeopard¬ 
ize  the  safety  of  the  airplane.  Each  com¬ 
ponent  of  the  stopping  system  on  the  en¬ 
gine  side  of  the  firewall  that  might  be 
exposed  to  fire  must  be  at  least  fire- 
resistant.  If  hydraulic  propeller  feather¬ 
ing  systems  are  used  for  this  purpose,  the 
feathering  lines  must  be  at  least  fije- 
resistant  under  the  operating  conditions 
that  may  be  expected  to  exist  during 
feathering. 

•  ^  0  0  0  0 

(e)  Restart  capability.  (1)  Means  to 
restart  any  engine  in  filght  must  be  pro¬ 
vided. 

(2)  An  altitude  and  airspeed  envelope 
must  be  established  for  in-flight  enghie 
restarting,  and  each  engine  must  have 
a  restart  capability  within  that  envelope. 

(3)  For  turbine  engine  powered  air¬ 
planes.  if  the  minimum  windmilling 
speed  of  the  engines,  following  the  fli¬ 
ght  shutdown  of  all  engines,  is  insuffi¬ 
cient  to  provide  the  necessary  electrical 
power  for  engine  ignition,  a  power  source 
independent  of  the  engine-driven  elec¬ 
trical  power  generating  system  must  be 
provided  to  permit  in-flight  engine  igni¬ 
tion  for  restarting. 

21.  By  revising  {  25.933<a>  to  read  as 
follows : 

§  25.933  Reversing  systems. 

(a)  Each  engine  reversing  system  in¬ 
tended  for  ground  operation  only  must 
be  designed  so  that  during  any  reversal 
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In  flight  the  engine  will  produce  no  more 
than  flie^t  Idle  thrust.  In  addltlcm.  it 
must  be  shown  by  analysis  or  test,  or 
both,  that — 

(1)  Hie  reverser  can  be  restored  to  the 
forward  thrust  position;  cm* 

(2)  The  airplane  is  capable  of  contin¬ 
ued  safe  fli^t  and  landing  under  any 
possible  position  of  the  thrust  reverser. 

•  •  •  •  • 

§  23.9.39  [Amended] 

22.  By  deleting  5  25.939(b)  and  mark¬ 
ing  it  “I Reserved]”. 

23.  By  adding  a  new  §  25.943  to  read  as 
follows: 

§  23.943  \egati>e  aeeeleration. 

No  hazardous  malfunction  of  an  en¬ 
gine,  an  auxiliary  power  unit  approved 
for  use  in  flight,  or  any  component  or 
system  associated  with  the  powerplant 
or  auxiliary  power  unit  may  occur  when 
the  airplane  is  operated  at  the  negative 
accelerations  within  the  flight  envelopes 
prescribed  in  5  25.333.  This  must  be 
shown  for  the  greatest  duration  expected 
for  the  acceleration.  v 

24.  By  adding  a  new  5  25.945  to  read 
as  follows: 

§  23.943  Thrust  or  power  augmentation 
system. 

(a)  General.  Each  fluid  injection  sys¬ 
tem  must  provide  a  flow  of  fluid  at  the 
rate  and  pressure  established  for  proper 
engine  fimctioning  under  each  intended 
operating  condition.  If  the  fluid  can 
freeze,  fluid  freezing  may  not  damage 
the  airplane  or  adversely  affect  airplane 
performance. 

(b)  Fluid  tanks.  Each  augmentation 
system  fluid  tank  must  meet  the  follow¬ 
ing  requirements: 

(1)  Each  tank  must  be  able  to  with¬ 
stand  without  failure  the  vibration,  in¬ 
ertia,  fluid,  and  structural  loads  that  it 
may  be  subjected  to  in  operation. 

(2)  The  tanks  as  mounted  in  the  air¬ 
plane  must  be  able  to  withstand  without 
failure  or  leakage  an  internal  pressure 
1.5  times  the  maximum  operating  pres¬ 
sure. 

(3)  If  a  vent  is  provided,  the  venting 
must  be  effective  under  all  normal  flight 
conditions. 

(4)  Each  tank  filler  cap  opening  miist 
be  marked  to  identify  the  fluid  at  or  near 
the  filler  cover. 

(c)  Augmentation  system  drains  must 
be  designed  and  located  in  accordance 
with  §  25.1455  if— 

(1)  The  augmentation  system  fluid  is 
subject  to  freezing;  and 

(2)  The  fluid  may  be  drained  in  flight 
or  during  groimd  operation. 

(d)  The  augmentation  liquid  tank  ca¬ 
pacity  available  for  the  use  of  each  en¬ 
gine  must  be  large  enough  to  allow  oper¬ 
ation  of  the  airplane  under  the  approved 
procedures  for  the  use  of  liquid-aug¬ 
mented  power.  The  computation  of  liq¬ 
uid  consumption  must  be  based  on  the 
maximum  approved  rate  appropriate  for 
the  desired  engine  output  and  must  in¬ 
clude  the  effect  of  temperature  on  en¬ 
gine  performance  as  well  as  any  other 
factors  that  might  vary  the  amount  of 
liquid  required. 


(e)  This  sectitm  does  not  apply  to  fuel 
injection  systems. 

25.  By  adding  a  new  5  25.952  to  read 
as  follows : 

§  23.932  Fuel  syslem  analysu  and  test. 

(a)  Proper  fuel  system  functioning 
under  all  probable  operating  ccmditions 
must  be  shown  by  analysis  and  those 
tests  found  necessary  by  the  Adminis¬ 
trator.  Tests,  if  required,  must  be  made 
using  the  airidane  fuel  system  or  a  test 
article  that  reproduces  the  operating 
characteristics  of  the  portion  of  the  fuel 
system  to  be  tested. 

(b)  The  likely  failure  of  any  heat  ex¬ 
changer  using  fuel  as  one  of  its  fluids 
may  not  result  in  a  hazardous  ccmdition. 

26.  By  adding  a  sentence  at  the  end  of 
5  25.959  to  read — 

§  23.939  Unu>iable  fuel  supply. 

•  •  •  Fuel  system  component  failures 
need  not  be  considered. 

27.  By  deleting  5  25.963(e)  and  mark¬ 
ing  it  ‘‘[Reserved]”,  and  adding  a  new 
§  25.963(f)  to  read  as  follows; 

§  23.963  Furl  tanks:  grnrral. 

•  «  •  •  # 

(e)  lRe.servedl 

(f)  For  pressurized  fuel  tanks,  a  means 
with  fail-safe  features  must  be  provided 
to  prevent  the  buildup  of  an  excessive 
pressure  difference  between  the  inside 
and  the  outside  of  the  tank. 

28.  By  adding  a  new  S  25.965(d)  to 
read  as  follows: 

§  23.96.3  Furl  lank  irMs. 

•  •  •  •  # 

(d)  For  pressurized  fuel  tanks,  it  must 
be  shown  by  analysis  or  tests  that  the  fuel 
tanks  can  withstand  the  maximum  pres¬ 
s’’ re  likely  to  occur  on  the  ground  or  in 
flight. 

29.  By  deleting  the  word  “and”  frcun 
5  25.973(b) ;  by  adding  a  semlctdon  and 
the  word  “and”  at  the  end  ot  5  25.973(e) ; 
and  by  adding  a  new  §  25.973(d)  to  read 
as  follows: 

§  23.973  Furl  lank  filirr  ronnrriion. 

•  #  •  •  • 

(d)  Each  fuel  filling  point,  except  pres- 
sure'fueling  connection  points,  must  have 
a  provision  for  electrically  bonding  the 
airplane  to  ground  fueling  equipment. 

§  23.993  [Amrndrd] 

30.  By  deleting  §  25.995(a)  and  mark¬ 
ing  it  “[Reserved]”. 

31.  By  revising  55  25.1091(a)(1)  and 
(d),  and  adding  a  new  5  25. 1091(e)  to 
read  as  follows: 

§  23.1091  Air  induction. 

(a)  Hie  air  induction  system  for  each 
engine  and  auxiliary  powo-  unit  must 
suw>ly — 

(1)  Hie  air  required  by  that  engine 
and  auxiliary  power  unit  under  each 
operating  condition  for  which  certlflca- 
ti(m  is  requested;  and 

•  *  •  •  •  •  . 


(d)  For  turbine  engine  powered  air¬ 
planes  and  airplanes  incorporating  auxil¬ 
iary  power  units — 

(1)  Hiere  must  be  means  to  prevent 
hazardous  quantities  of  fud  leakage  or 
overflow  from  drains,  vents,  or  other 
components  of  flammable  fluid  systems 
from  entering  the  engine  or  auxiliary 
pow%k  unit  Intake  system;  and 

(2)  The  airplane  must  be  designed  to 
prevent  water  slush  (m  the  nmway. 
taxiway,  or  other  airpm-t  operating  sur¬ 
faces  frtxn  being  directed  into  the  en¬ 
gine  auxiliary  power  unit  air  inlet 
ducts  in  hazardous  quantities,  and  the 
air  inlet  ducts  must  be  located  or  pro¬ 
tected  so  as  to  minimize  the  ingestion 
of  foreign  matter  during  takeoff,  landing, 
and  taxiing. 

(e)  Each  turbine  engine  must  comply 
with  5  33.77  of  this  chapter  imless  com¬ 
pliance  with  5  33.77  was  shown  during 
aircraft  engine  type  certification. 

32.  By  revising  5  25.1093(b)  to  read 
as  follows: 

§  23.1093  Induction  syMcm  deicing  aiul 
anti-icing  provi«ion«. 

•  •  •  •  • 

(b)  Turbine  engines.  (1)  Each  tur¬ 
bine  engine  and  its  air  inlet  system  must 
operate  throughout  the  flight  power 
range  of  the  engine  (including  Idling  >. 
within  the  limitations  established  for  the 
airplane,  without  the  accumulation  of 
ice  on  engine  or  inlet  system  components 
that  would  adversely  affect  engine  oper¬ 
ation  or  cause  a  serious  loss  of  power  or 
thrust — 

(1)  Under  the  icing  conditions  speci¬ 
fied  in  Appendix  C;  and 

(ii)  In  snow,  both  falling  and  blowing. 

(2)  Each  turbine  engine  must  idle  for 
30  minutes  on  the  ground  with  the  air 
bleed  available  for  engine  icing  protec¬ 
tion  at  its  critical  conditltm,  without  ad¬ 
verse  effect,  in  an  atmosphere  that  is 
at  a  temperature  of  29  degrees  F  and 
has  a  liquid  water  content  of  0.6  grams 
per  cubic  meter  in  the  form  of  drops 
having  a  mean  effective  diameter  of  40 
microns,  followed  by  a  momentary  oper- 
ati<Mi  at  takeoff  power  or  thrust. 

*  •  •  •  « 

33.  By  amending  5  25.1121(c)  by  strik¬ 
ing  the  last  w(M'd  “compartment”  and 
Inserting  in  place  thereof  the  language 
“and  auxiliary  power  unit  emnpart- 
ments”;  and  by  adding  a  lead-in  to 
5  25.1121  and  revising  5  25.1121(b)  to 
read  as  follows: 

§25.1121  General. 

For  powerplant  and  auxiliary  power 
imit  installations  the  following  apply: 

m  •  0  m  m 

(b)  Each  exhaust  system  part  with  a 
surface  hot  enough  to  ignite  flammable 
fluids  or  vapors  must  be  l<x;ated  or  shield¬ 
ed  so  that  leakage  from  any  system  car¬ 
rying  flammable  fluids  or  vapors  will  not 
result  in  a  lire  caused  by  Impingement 
of  the  fluids  or  vapors  on  any  part  of  the 
exhaust  syst«n  Including  shields  for  the 
exhaust  S3rstem. 

•  •  •  •  • 
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34.  By  amending  §  25.1123  by  adding 
a  lead-in  to  read  as  follows: 

§  25.1123  Exhaust  piping. 

For  powerplant  and  auxiliary  power 
unit  installations,  the  following  apply: 

*  •  •  •  • 

35.  By  deleting  §  25.1141(e)  and  mark- 
i:ig  it  “[Reserved]”  and  by  adding  a  new 
?  25.1141(f)  to  read  as  follows: 

§  25.1141  PoHorplant  controls:  general. 
•  •  •  •  • 

<e)  [Reserved] 

<J)  Powerplant -valve  controls  located 
In  the  cockpit  must  have — 

(1)  For  manual  valves,  positive  stops 
or  in  the  case  of  fuel  valves  suitable  in¬ 
dex  provisions,  in  the  open  and  closed 
position:  and 

(2)  For  power-assisted  valves,  a  means 
to  Indicate  to  the  flight  crew  when  the 
valve — 

(1)  Is  in  the  fully  open  or  fully  closed 
position:  or 

(il)  Is  moving  between  the  fully  open 
and  fully  closed  position. 

36.  By  revising  §  25.1145 'c)  to  read  as 
follows: 

§  25.1145  Ignition  switches. 

(c)  Each  group  of  Ignition  s\K-itches, 
except  ignition  switches  for  turbine  en¬ 
gines  for  which  continuous  Ignition  is 
not  required,  and  each  master  ignition 
control  must  have  a  means  to  prevent 
its  Inadvertent  operation. 

§  25.1197  [Amended] 

37.  By  amending  §  25.1197  by  deleting 
from  paragraph  (b)  the  words  “methyl 
bromide,  carbon  dioxide,  or  any  other” 
and  inserting  "any”  in  their  place  and 
by  deleting  paragraph  (c). 

38.  By  revising  §§  25.1199  <b)  and  (c) 
to  read  as  follows: 

§  25.1199  Extinguishing  agent  cuiilaln- 
ers. 

•  •  *  *  « 

(b)  The  discharge  end  of  each  dis¬ 
charge  line  from  a  pressure  relief  con¬ 
nection  must  be  located  so  that  dis¬ 
charge  of  the  Are  extinguishing  agent 
would  not  damage  the  airplane.  The  line 
must  also  be  located  or  protected  to  pre¬ 
vent  clogging  caused  by  ice  or  other 
foreign  matter. 

(c)  There  must  be  a  means  for  each 
fire  extinguishing  agent  container  to  in¬ 
dicate  that  the  container  has  discharged 
or  that  the  charging  pressure  is  below  the 
established  minimum  necessary  for 
proper  functioning. 

•  •  ♦  •  • 

39.  By  adding  a  new  §  25.1207  to  read 
as  follows: 

§  25.1207  Compliance. 

Compliance  with  the  requirements  of 
$S  25.1181  through  25.1203  mijst  be 
shown  by  a  full  scale  fire  test  or  by  o^e 
or  more  of  the  following  methods : 

(a)  Tests  of  similar  powerplant  con¬ 
figurations. 

(b)  Tests  of  components. 


(c)  Service  experience  of  aircraft  with 
similar  powerplant  configurations. 

(d)  Analysis,  xmless  tests  are  specifi¬ 
cally  required. 

40.  By  revising  S  25.1337(a),  including 
its  heading,  to*read  as  follows: 

§  25.1337  Powerplant  imtrunient$i. 

(a)  Instruments  and  instrument  lines. 

(1)  Each  powerplant  and  auxiliary 
power  unit  Instrument  line  must  meet 
the  requirements  of  §:  25.993  and  25.1183. 

(2)  Elach  line  carrying  flammable 
fluids  imder  pressure  must — 

(i)  Have  restricting  orifices  or  other 
safety  devices  at  the  source  of  pressure 
to  prevent  the  escape  of  excessive  fluid 
if  the  line  fails:  and 

(ii)  Be  installed  and  located  so  that 
the  escape  of  fluids  would  not  create  a 
hazard. 

•  3)  Each  pow’erplant  and  auxiliary 
power  unit  instrument  that  utilizes 
flammable  fluids  must  be  installed  and 
located  so  that  the  escape  of  fluid  would 
not  create  a  hazard. 

•  •  •  •  • 

41.  By  revising  §  25.1549,  including  the 
heading,  to  read  as  follows: 

§  25.1549  Powerplant  and  aiixiliary 
power  unit  instruments. 

For  each  required  powerplant  and 
auxiliary  ix)wer  unit  instrument,  as  ap¬ 
propriate  to  the  type  of  instrument — 

(a)  Each  maximum  and,  if  applicable, 
minimum  safe  operating  limit  must  be 
marked  with  a  r^  radial  or  a  red  line: 

lb)  Each  normal  operating  range 
must  be  marked  with  a  green  arc  or 
green  line,  not  extending  beyond  the 
maximum  and  minimum  safe  limits: 

(c)  Each  takeoff  and  precautionary 
range  must  be  marked  with  a  yellow  arc 
or  a  yellow  line:  and 

<d)  Each  engine,  auxiliary  power  unit, 
or  propeller  speed  range  that  is  re¬ 
stricted  because  of  excessive  vibration 
stresses  must  be  marked  with  red  arcs 
or  red  lines. 

42.  By  deleting  the  word  “and”  from 
the  end  of  §  25.1585(a)  (7) :  by  adding  a 
semicolon  and  the  word  “and”  to  the  end 
of  §  25.1585(a)  (8) :  and  by  adding  a  new 
I  25.1585(a)  (9)  to  read  as  follows: 

§  25.1585  Operating  procedures. 

(a)  •  *  • 

<9>  Restoring  a  deployed  thrust  re- 
verser  intended  for  groimd  operation 
only  to  the  forward  thrust  position  in 
fil^t  or  continuing  flight  and  landing 
with  the  thrust  reverser  in  any  position 
except  forward  thrust. 

0  0  0  0  • 


PART  27 — AIRWORTHINESS  STANDARDS: 

NORMAL  CATEGORY  ROTORCRAd-T 
§  27.571  [Amended] 

43.  By  amending  §  27.571(a)  by  re¬ 
vising  the  parenthetical  statement  con¬ 
tained  therein  to  read — “(the  flight 
structure  includes  rotors,  rotor  drive 
systems  between  the  engines  and  the 
rotor  hubs,  controls,  fuselage,  and  their 
related  primary  attachments)”. 


44.  By  adding  a  new  5  27.901(c)  to 
read  as  follows: 

§  27.901  In<>lallation. 

0  0  0  0  0 

(c)  The  installation  must  comply 
with — 

(li  The  installation  instructions  pro¬ 
vided  under  5  33.5  of  this  chapter:  and 

(2)  The  applicable  provisions  of  this 
subpart. 

45.  By  revising  5!  27.923  (a),  (b),  (c). 

(d),  and  (e),  and  by  adding  a  new 
§  27.923(j)  to  read  as  follows: 

§  27.923  Rotor  drive  «ys,iein  and  control 
nierliani^ni  feints. 

fa)  Each  part  tested  as  prescribed  in 
this  section  must  be  in  a  serviceable  con¬ 
dition  at  the  end  of  the  tests.  No  inter¬ 
vening  disassembly  which  might  affect 
test  results  may  be  conducted. 

(b)  Each  rotor  drive  system  and  con¬ 
trol  mechanism  must  be  tested  for  not 
less  than  100  hours.  The  test  must  be 
conducted  on  the  rotorcraft,  and  the 
torque  must  be  absorbed  by  the  rotors  to 
be' installed,  except  that  other  ground  or 
flight  test  facilities  with  other  appropri¬ 
ate  methods  of  torque  absorption  may  be 
used  if  the  conditions  of  support  and 
vibration  closely  simulate  the  conditions 
that  would  exist  during  a  test  on  the 
rotorcraft 

(c)  A  60-hour  part  of  the  test  pre¬ 
scribed  in  paragraph  (b)  of  this  section 
must  be  run  at  not  less  than  the  torque 
corresponding  to  maximum  continuous 
engine  power  and  r.p.m.  In  this  test,  the 
main  rotor  must  be  set  in  the  position 
that  will  give  maximum  longitudinal 
cyclic  pitch  change  to  simulate  forward 
flight.  The  auxiliary  rotor  controls  must 
be  in  the  position  for  normal  operation 
under  the  conditions  of  the  test. 

(d)  A  30-hour  part  of  the  test  pre¬ 
scribed  in  paragraph  (b)  of  this  section 
must  be  run  at  not  less  than  the  torque 
corresponding  to  75  percent  of  maximum 
continuous  engine  power  and  the  mini¬ 
mum  engine  speed  Intended  for  this  pow¬ 
er.  The  main  and  auxiliary  rotor  con¬ 
trols  must  be  in  the  position  for  normal 
operation  under  the  conditions  of  the 
test. 

(e)  A  10-hour  part  of  the  test  pre¬ 
scribed  in  F>aragraph  (b)  of  this  section 
must  be  run  at  not  less  than  the  torque 
corresponding  to  takeoff  engine  power 
and  r.p.m.  The  main  and  auxiliary  rotor 
controls  must  be  in  the  normal  position 
for  vertical  ascent.  For  multiengine  heli¬ 
copters  for  which  the  use  of  minute 
power  is  requested,  three  runs  during  the 
10-hour  test  must  be  conducted  as  fol¬ 
lows: 

(1)  Each  run  must  consist  of  at  least 
one  period  of  2*2  minutes  at  the  torque 
corresponding  to  takeoff  power  and  speed 
on  all  engines. 

(2)  Each  run  must  consist  of  at  least 
one  period  for  each  engine  in  sequence, 
during  which  that  engine  simulates  a 
power  failure  and  the  remaining  engines 
are  run  at  the  torque  corresponding  to 
2^  minute  pow’er  and  spe^  for  2*4 
minutes. 

0  0  •  0  0  t 


FEDERAL  REGISTER'  VOL  42,  NO.  52 — THURSDAY,  MARCH  17,  K77 


RULES  AND  REGULATIONS 


15045 


(j)  For  multiengine  helicopters  for 
which  the  use  of  30-mlnute  power  is  re¬ 
quested.  a  run  must  be  made  at  the  tor¬ 
que  corresponding  to  30-mlnute  power 
and  minimum  speed  Intended  for  this 
power,  in  which  each  engine,  in  sequence, 
is  shut  down  and  the  remaining  engines 
are  run  for  a  30-mlnute  period. 

46.  By  revising  the  lead-in  of  §  27.- 
927(b)  and  §§  27.927(b)  (2)  and  (3)  and 
by  adding  a  new  §  27.927(c)  to  read  as 
follows: 

§  27.927  .Additional  lots. 

•  •  t  •  • 

(b)  If  turbine  engine  torque  output  to 
the  transmission  can  exceed  the  highest 
engine  or  transmission  torque  rating 
limit,  and  that  output  is  not  directly  con¬ 
trolled  by  the  pilot  imder  normal  (H>erat- 
Ing  conditions  (such  as  where  the  pri¬ 
mary  engine  power  contnd  is  accom¬ 
plished  through  the  flight  control),  the 
following  test  must  be  made: 

•  #  •  •  • 

(2)  For  multiengine  rotorcraft  under 
conditions  ass(x:iated  with  each  engine, 
in  turn,  becoming  ln(H>eratlve,  apply  to 
the  remaining  transml^on  torque  inputs 
the  maximum  torque  attainable  under 

,  probable  operating  conditions,  assuming 
that  torque  limiting  devices.  If  any,  fimc- 
tion  prc^rly.  Each  transmission  input 
must  be  tested  at  this  maximum  torque 
for  at  least  15  minutes. 

(3)  The  tests  prescribed  in  this  para¬ 
graph  must  be  conducted  on  the  rotor- 
craft  and  the  torque  must  be  absorbed  by 
the  rotors  to  be  installed,  except  that 
other  ground  or  flight  test  facilities  with 
other  appropriate  methods  of  torque  ab¬ 
sorption  may  be  used  if  the  conditions  of 
support  and  vlbratl(m  closely  simulate 
the  conditions  that  would  exist  during  a 
test  on  the  rotorcraft 

(c>  It  must  be  shown  by  tests  that  the 
rotor  drive  system  is  capaUe  of  operat¬ 
ing  under  autorotatlve  conditions  for  15 
minutes  after  the  loss  of  pressure  in  the 
rotor  drive  primary  oil  system. 

47.  By  revising  9  27.965,  Including  the 
heading,  to  read  as  follows: 

§  27.965  Fuel  lank  te«t8. 

(a)  Each  fuel  tank  must  be  able  to 
withstand  the  applicable  pressure  tests 
in  this  section  without  failure  or  leakage. 
If  practicable,  test  pressiues  may  be  ap¬ 
plied  In  a  manner  simulating  the  pres¬ 
sure  distribution  in  service. 

(b)  Each  conventional  metal  tank, 
nonmetallic  tank  with  walls  that  are  not 
supported  by  the  rotorcraft  structine, 
and  Integral  tank  must  be  subjected  to 
a  pressure  of  3.5  p.s.i.  unless  the  pressure 
developed  during  maximum  limit  accel¬ 
eration  or  emergency  deceleration  with 
a  full  tank  exceeds  this  value.  In  which 
case  a  hydrostatic  head,  or  equivalent 
test,  must  be  applied  to  duplicate  the 
acceleration  loads  as  far  as  possible. 
However,  the  pressure  need  not  exceed 
3.5  p.s.i.  on  suifaces  not  exposed  to  the 
acceleration  loading. 

(c)  Each  nonmetallic  tank  with  walls 
supported  by  the  rotorcraft  structure 
must  be  subjected  to  the  following  tests: 

(1)  A  pressing  test  of  at  least  2.0  pjii. 
This  test  may  be  conducted  on  the  tank 


alone  in  cxmjunctlon  with  the  test  speci¬ 
fied  in  paragn^  (c)  (2)  of  this  section. 

(2)  A  pressure  test,  with  the  tank 
mounted  in  the  rotorcraft  structure, 
equal  to  the  load  developed  by  the  re¬ 
action  of  the  contents,  with  the  tank  full, 
during  maximum  limit  acceleration  or 
emergency  deceleration.  However,  the 
pressure  need  not  exceed  2.0  p.s.1.  on 
surfaces  not  exposed  to  the  acceleration 
loading. 

(d)  Each  tank  with  large  unsupported 
or  unstiffened  flat  areas,  or  with  other 
features  whose  failure  or  deformation 
could  cause  leakage,  must  be  subjected 
to  the  following  test  or  its  equivalent: 

(1)  Each  complete  tank  assembly  and 
its  support  must  be  vibration  tested  while 
mounted  to  simulate  the  actual  installa¬ 
tion. 

(2)  The  tank  assembly  must  be  vi¬ 
brated  for  25  hours  while  two-thirds  full 
of  any  suitable  fluid.  The  amplitude  of 
vibration  may  not  be  less  than  one  thirty- 
second  of  an  inch,  unless  otherwise  sub¬ 
stantiated. 

(3)  The  test  frequency  of  vibration 
must  be  as  follows: 

(I)  If  no  frequency  of  vibration  re¬ 
sulting  from  any  r.p.m.  within  the  nor¬ 
mal  operating  range  of  engine  or  rotor 
system  speeds  is  critical,  the  test  fre¬ 
quency  of  vibration,  in  munber  of  cycles 
per  minute  must,  unless  a  frequency 
based  on  a  more  rational  calculaticm  is 
used,  be  the  nmnber  obtained  by  aver¬ 
aging  the  maximum  and  minimum 
power-on  engine  speeds  (r.pm.)  for  re¬ 
ciprocating  engine  powered  rotorcraft  or 
2,000  c.p.m.  for  turbine  engine  powered 
rotorcraft. 

(II)  If  only  one  frequency  of  vibration 
resulting  from  any  r.p.m.  within  the 
normal  operating  range  of  engine  or 
rotor  system  speeds  is  critical,  that  fre¬ 
quency  of  vibration  must  be  the  test 
frequency. 

(ill)  If  more  than  one  frequency  of  vi¬ 
bration  resulting  from  any  r.p.m.  within 
the  normal  (H>erating  range  of  engine  or 
rotor  system  speeds  is  critical,  the  most 
critical  of  these  frequencies  must  be  the 
test  frequency. 

(4)  Under  paragraphs  (d)(3)(ii)  and 
(ill)  of  this  section,  the  time  of  test  must 
be  adjusted  to  accomplish  the  same 
number  of  vibration  cycles  as  would  be 
accomplished  in  25  hours  at  the  fre¬ 
quency  specified  in  paragraph  (d)  (3)  (i) 
of  this  section. 

(5)  During  the  test,  the  tank  assem¬ 
bly  must  be  rocked  at  the  rate  of  16  to  20 
complete  cycles  per  minute  through  an 
angle  of  15  degrees  on  both  sides  of  the 
horizontal  (30  degrees  total),  about  the 
most  critical  axis,  for  25  hours.  If  mo¬ 
tion  about  more  than  one  axis  is  likely 
to  be  critical,  the  tank  must  be  r(x:ked 
about  each  critical  axis  for  12  hours. 

48.  By  revising  §  27.1093(b)  to  read  as 
follows: 

§  27.1093  In«lurtiun  Kyolrm  ifiiis  pro- 
terlion. 

•  •  0  •  e 

(b)  Turbine  engines. 

(1)  Each  turbine  engine  and  its  air 
inlet  sirstem  must  operate  throughout 
the  flight  power  range  of  the  engine  (in¬ 


cluding  idling),  within  the  limitations 
established  for  the  rotorcraft  without 
the  accumulation  of  Ice  cm  engine  or  in¬ 
let  system  components  that  would  ad¬ 
versely  affect  engine  operation  or  cause 
a  serious  loss  of  power  or  thrust — 

(1)  Under  the  icing  conditions  speci¬ 
fied  in  Appendix  C  of  Part  25  of  this 
Chapter;  and 

( ii)  In  snow,  both  falling  and  blowing. 

(2)  Each  turbine  engine  must  idle  for 
30  minutes  on  the  groimd  with  the  air 
bleed  available  for  engine  icing  protec¬ 
tion  at  its  critical  condition,  without  ad¬ 
verse  effect,  in  an  atmosphere  that  is  at 
a  temperature  of  29  degrees  P  and  has 
a  liquid  water  content  of  0.6  grams  per 
cubic  meter  in  the  form  of  drops  having 
a  mean  effective" diameter  of  40  microns 
followed  by  a  momentary  operation  at 
takeoff  pow’er  or  thrust. 

•  •  •  •  • 

,  49.  By  revising  9  27.1121(d).  and  by 
adding  a  new  9  27.1121(g).  to  read  as 
follows: 

§27.1121  General. 

•  •  •  #  • 

(d)  Each  exhaust  system  part  with  a 
surface  hot  enough  to  Ignite  flammable 
fluids  or  vapors  must  be  located  or 
shielded  so  that  leakage  from  any  sys¬ 
tem  carrying  flammable  fluids  or  vapors 
will  not  result  in  a  fire  caused  by  Im¬ 
pingement  of  the  fluids  or  vapors  on  any 
part  of  the  exhaust  system  Including 
shields  for  the  exhaust  system. 

•  #  •  •  • 

(g)  Each  exhaust  heat  exchanger  must 
Incorporate  means  to  prevent  blockage 
of  the  exhaust  port  after  any  internal 
heat  exchanger  failure. 

50.  By  adding  new  99  27.1141(c)  and 
(d)  to  read  as  follows: 

§  27.1141  PoHerpliint  ronirols;  gen- 
rral. 

•  •  •  •  • 

(c)  Powerplant  valve  controls  located 
in  the  cockpit  must  have — 

(1)  For  manual  valves,  positive  stops 
or  in  the  case  of  fuel  valves  suitable  in¬ 
dex  provisions,  in  the  open  and  closed 
position;  and 

(2)  For  power-assisted  valves,  a  means 
to  indicate  to  the  flight  crew  when  the 
valve — 

(i)  Is  in  the  fully  open  or  fully  closed 
position;  or 

(11)  Is  moving  between  the  fully  open 
and  fully  closed  position. 

(d)  For  turbine  engine  powered  rotor¬ 
craft,  no  single  failure  or  malfunction, 
or  probable  combination  thereof,  in  any 
powerplant  control  system  may  cause 
the  failure  of  any  powerplant  function 
necessary  for  safety. 

51.  By  revising  5  27.1145(b)  to  read  as 
follows; 

§  27.1 145  Ignilion  sMilclies. 

•  »  •  *  • 

(b)  Each  group  of  ignition  switches, 
except  ignition  switches  for  turbine  en¬ 
gines  for  which  continuous  ignition  is 
not  required,  and  each  master  ignition 
control  must  have  a  means  to  prevent  its 
inadvertent  operation. 
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52.  By  revising  {  27.1337(a).  including 
its  heading,  to  read  as  follows: 

§  27.1337  Powerplant  instruiiienis. 

(a)  Instruments  and  instrument  lines. 

(1)  Each  powerplant  Instrument  line 
must  meet  the  requirements  of  §§  27.961 
and  27.993. 

(2)  Each  line  carrying  flammable 
fluids  under  pressure  must — 

^i)  Have  restricting  orifices  or  other 
safety  devices  at  the  .source  of  pressure 
to  prevent  the  escape  of  excessive  fluid 
if  the  line  fails:  and 

Ui)  Be  installed  and  located  so  that  the 
escape  of  fluids  would  not  create  a  haz¬ 
ard. 

(3)  Each  powerplant  Instrument  that 
utilizes  flammable  fluids  must  be  In¬ 
stalled  and  located  so  that  the  escape 
of  fluid  would  not  create  a  hazard. 

•  #  •  •  • 


PART  29— AIRWORTHINESS  STANDARDS: 

TRANSPORT  CATEGORY  ROTORCRAFT 

§  29.371  [Amended] 

53.  By  amending  §  29.571(a)  by  revis¬ 
ing  the  parenthetical  statement  con¬ 
tained  th^in  to  read — “(the  flight 
structure  Includes  rotors,  rotor  drive 
systems  between  the  engines  and  the 
rotor  hubs,  controls,  fuselage,  and  their 
related  primary  attachments)  “. 

54.  By  revising  S  29.901(b)  (1)  and  add¬ 
ing  a  new  §  29.901(c)  to  read  as  follows: 

§  29.901  Installation, 

•  •  •  •  • 

(b)  •  •  • 

(1)  The  installation  must  comply 
with — 

(1)  The  installation  instructions  pro¬ 
vided  under  S  33.5  of  this  cluster;  and 

(il)  The  applicable  provisions  of  this 
Bubpart. 

•  •  •  •  • 

(c)  For  each  powerplant  and  auxiliary 
power  unit  installation,  it  must  be  estab¬ 
lished  that  no  single  failure  or  malfunc¬ 
tion  or  probable  combination  of  failures 
will  Jeopardize  the  safe  operation  of  the 
rotorcraft  except  that — 

(1)  The  failure  of  structural  elements 
need  not  be  considered  if  the  probability 
of  such  failure  is  extremely  remote;  and 

(2)  The  failure  of  engine  rotor  discs 
need  not  be  considered. 

§  29.903  [.Amended] 

55.  By  deleting  §S  29.903  (d)  and  (e) 
and  marking  them  “  [Reserved]  ”. 

56.  By  adding  a  new  {  29.908  to  read 
as  follows: 

§  29.908  Cooling  fans. 

For  cooling  fans  that  are  a  part  of 
a  powerplant  installation  the  following 
apply: 

(a)  Category  A.  For  cooling  fans  in¬ 
stalled  in  category  A  rotorcraft,  there 
must  be  means  to  ensure  that  a  fan 
blade  failure  will  not  affect  the  opera- 
ticHi  of  the  engines  or  prevent  continued 
safe  flight  except  that  the  loss  of  codl¬ 
ing  need  not  be  considered. 

(b)  Category  B.  For  cooling  fans  In¬ 
stalled  in  category  B  rotorcraft,  there 


must  be  means  to  protect  the  rotoircraf  t 
and  allow  a  safe  if  »  fan  Idade 

fall6.  It  must  be  diown  that — 

(1)  The  fan  Iriade  would  be  contained 
in  the  case  ot  a  faltnre; 

(2)  Each  fan  is  located  so  that  a  fan 
blade  failure  will  not  Jeopardize  safety; 
or 

(3)  Each  fan  blade  can  withstand  an 
ultimate  load  of  1.5  times  the  centrifugal 
force  expected  in  service,  limited  by 
either — 

(i)  The  highest  rotational  speeds 
achievable  under  uncontrolled  condi¬ 
tions;  or 

(ii)  An  overspeed  limiting  device. 

57.  By  adding  a  new  { 29.927(c)  to 
read  as  follows; 

§  29.927  Additional  teets. 

•  *  •  •  • 

(c)  It  must  be  shown  by  tests  that  the 
rotor  drive  system  is  ciu^able  of  operat¬ 
ing  tmder  autorotative  conditions  for  15 
minutes  after  the  loss  of  pressure  in  the 
rotor  drive  primary  oil  system. 

58.  By  revising  {  29.965(d)  (3)  (1)  to 
read  as  follows: 

§  29.965  Fuel  tank  teats. 

•  •  •  •  • 

(d)  •  •  • 

(3)  •  •  • 

(1)  If  no  frequency  of  vibration  re¬ 
sulting  fnan  any  r.pjn.  within  the  nor¬ 
mal  operating  range  of  engine  or  rotor 
system  speeds  is  critical,  the  test  fre¬ 
quency  of  vlbratitm,  in  number  of  cy¬ 
cles  per  minute,  must,  unless  a  frequen¬ 
cy  based  on  a  more  rational  analysis  is 
used,  be  the  number  obtained  by  aver¬ 
aging  the  maximum  and  minimum  pow¬ 
er-on  engine  speeds  (r.p.m.)  for  recip¬ 
rocating  engine  powered  rotorcraft  or 
2,000  c.p.m.  for  turbine  engine  powered 
rotorcraft. 

«  •  #  •  • 

59.  By  amending  129.991(b)  by  add¬ 
ing  a  sentence  at  the  end  thereof  to  read: 

§  29.991  Fuel  pumps. 

•  •  •  •  • 

(b)  Emergency  pumps.  •  •  •  Each 
pump  used  for  this  purpose  must  be  ac¬ 
tivated  automatically  or  operated  con¬ 
tinuously  so  tha^  enough  fuel  pressure 
will  be  maintained  to  prevent  engine 
stoppage. 

•  •  •  •  • 

§  29.995  [.Amended] 

60.  By  deleting  |  29.995(a)  and  mark¬ 
ing  it ‘'[Reserved]”. 

61.  By  revising  $  29.1093(b)  to  read  as 
folloa-s: 

§  29.1093  Induction  system  king  pro¬ 
tection. 

•  •  •  •  • 

(b)  Turbine  engines.  (1)  Each  tur¬ 
bine  engine  and  its  air  inlet  system  must 
operate  throughout  the  flight  power 
range  of  the  engine  (including  Idling), 
within  the  limitations  established  for 
the  rotorcraft,  without  the  accumula¬ 
tion  of  ice  on  engine  or  inlet  system  com¬ 
ponents  that  would  adversely  affect  en¬ 


gine  operation  or  cause  a  serious  loss  of 
power  or  thrust — 

(1)  Under  the  king  conditions  speci¬ 
fied  in  Appendix  C  of  Part  25  of  this 
Chapter;  and 

(11)  In  snow,  both  falling  and  blow¬ 
ing. 

(2)  Each  turbine  engine  must  idle  for 
30  minutes  on  the  ground  with  the  air 
bleed  available  for  engine  icing  protec¬ 
tion  at  its  crltkal  condition,  without  ad¬ 
verse  effect,  in  an  atmosphere  that  is  at 
a  temperature  of  29  degrees  F  and  has  a 
liquid  water  content  of  0.6  grams  per 
cubic  meter  in  the  form  of  drops  having 
a  mean  effective  diameter  of  40  microns, 
followed  by  a  momentary  operation  at 
takeoff  power  or  thrust. 

•  •  •  •  • 

62.  By  amending  |  29.1121(c)  by  strik¬ 
ing  the  last  word  “compartment”  and 
inserting  in  place  thereof  the  language 
“and  auxiliary  power  unit  compart¬ 
ments”;  and  by  adding  a  lead-in  to  §  29  - 
1121  and  revising  {  29.1121(b)  to  read  as 
follows: 

§  29.1121  General. 

For  powerplant  and  auxiliary  power 
unit  installations  the  following  apply: 
«  •  •  «  • 

(b)  Each  exhaust  system  part  with  a 
surface  hot  enough  to  Ignite  flammable 
fluids  or  vaprn^  must  be  located  or 
shielded  so  that  leakage  from  any  system 
carrying  flammable  fliilds  or  vapors  will 
not  result  in  a  fire  caused  by  impinge¬ 
ment  of  the  fluids  or  vapors  on  any  part 
ot  the  exhaust  system  including  shields 
for  the  exhaust  system. 

63.  By  adding  a  new  §  29.1141(f)  to 
read  as  follows: 

§29.1141  PoHcrpIanl  ronlrol^:  gen¬ 
eral. 

0  0  0  0  0 

(f)  Powerplant  valve  controls  located 
in  the  cockpit  must  have — 

(1)  For  manual  valves,  positive  stops 
or  in  the  case  of  fuel  valves  suitable  in¬ 
dex  provisions,  in  the  open  and  closed 
position;  and 

(2)  For  power- assisted  valves,  a  means 
to  Indicate  to  the  flight  crew  when  the 
valve — 

(i)  Is  in  the  fully  open  or  fully  closed 
positim;  or 

(li)  Is  moving  between  the  fully  opai 
and  fully  closed  position. 

64.  By  revising  i  29.1145(c)  to  read  as 
follows: 

§29.1145  Ignition  SM'itches. 

•  •  •  •  • 

(c)  Each  group  of  ignition  switches, 
except  ignition  switches  for  turbine  en¬ 
gines  for  which  continuous  Ignition  is 
not  required,  and  each  master  ignition 
ctmtrol  must  have  a  means  to  prevent  its 
inadvertent  operatkm. 

§  29.1193  [Amended] 

65.  By  striking  the  tenn  “category  A” 
in  the  lead-in  of  1 29.1193(e) . 

66.  By  rerMng  1 29.1195(b)  to  read  as 
fcdlows: 
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§29.1195  Fire  extinguishing  systems. 

•  ^  • 

(b)  For  multiengine  powered  rotor- 
craft,  the  fire  extinguishing  system,  the 
quantity  of  extinguishing  agent,  and  the 
rate  of  discharge  must — 

(1)  For  each  auxiliary  power  luiit  and 
combustion  equipment,  provide  at  least 
one  adequate  discharge;  and 

(2)  For  each  other  designated  Are  zone, 
provide  two  adequate  discharges. 

•  •  •  •  • 
§29.1197  [.Amended] 

67.  By  amending  S  29.1197  by  deleting 
from  paragraph  (b)  the  words  “methyl 
bromide,  carbon  dioxide,  or  any  other" 
and  inserting  “any”  in  their  place  and  by 
deleting  paragraph  (c) . 

68.  By  revising  §S  29.1199  (b)  and  (c) 
to  read  as  follows: 

§29.1199  Extinguishing  agent  con¬ 
tainers. 

«  •  •  •  • 

(b)  The  discharge  end  of  each  dis¬ 
charge  line  from  a  pressure  relief  con¬ 
nection  must  be  located  so  that  discharge 
of  the  fire  extinguishing  agent  would  not 
damage  the  rotorcraft.  The  line  must  also 
be  located  or  protected  to  prevent  clog¬ 
ging  caused  by  ice  or  other  foreign  mat¬ 
ter. 

(c)  There  must  be  a  means  for  each 
fire  extinguishing  agent  container  to  in¬ 
dicate  that  the  container  has  discharged 
or  that  the  charging  pressure  Is  below  the 
established  minimum  necessary  for 
proper  functioning. 

•  •  •  •  • 

69.  By  revising  $  29.1337(a).  including 
its  heading,  to  read  as  follows: 

§  29.1337  Powerplant  instrumenU. 

(a)  Instruments  and  instrument  lines. 
(1)  Each  powerplant  and  auxiliary  power 


imit  instrmnent  line  must  meet  the  re¬ 
quirements  of  §S  29.993  and  29.1183. 

(2)  Each  line  carrying  flammable 
fluids  under  pressure  must — 

(1)  Have  restricting  orifices  or  other 
safety  devices  at  the  source  of  pressure 
to  prevent  the  escape  of  excessive  fluid 
if  the  line  fails;  and 

(ii)  Be  installed  and  located  so  that 
the  escape  of  fluids  would  not  create  a 
hazard. 

(3)  Each  powerplant  and  auxiliary 
power  imit  instrument  that  utilizes  flam¬ 
mable  fluids  must  be  installed  and  lo¬ 
cated  so  that  the  escape  of  fluid  would 
not  create  a  hazard. 

•  •  •  •  • 


PART  33— AIRWORTHINESS  STANDARDS; 

AIRCRAFT  ENGINES 

70.  By  revising  §  33.15  to  read  as  fol¬ 
lows: 

§  33.15  Materials. 

The  suitability  and  durability  of  mate¬ 
rials  used  in  the  engine  must — 

(a)  Be  established  on  the  basis  of  ex¬ 
perience  or  tests;  and 

(b)  (Conform  to  approved  specifica¬ 
tions  (such  as  industry  or  military 
specifications,  or  Technical  Standard 
Orders)  that  ensure  their  having  the 
strength  and  other  properties  assumed 
in  the  design  data. 

71.  By  amending  S  33.17(a)  by  strik¬ 
ing  the  words  “the  engine"  and  inserting 
the  words  “reciprocating  engines"  in 
place  thereof;  and  by  adding  a  new 
§  33.17(f)  to  read  as  follows: 

§  33.17  Fire  prevention. 

•  •  •  •  • 

(f)  The  design  and  construction  of 
turbine  engines  must  minimize  the  prob¬ 
ability  of  the  occurence  of  an  internal 


fire  that  could  result  in  structural 
failure,  overheating,  or  other  hazardous 
condition. 


PART  35— AIRWORTHINESS  STANDARDS; 

PROPELLERS 

72.  By  revising  §  35.17  to  read  as 
follows: 

§  35.17  Materials. 

The  suitability  and  durability  of  mate¬ 
rials  used  in  the  propeller  must — 

(a)  Be  established  on  the  basis  of  ex¬ 
perience  or  tests;  and 

(b)  Conform  to  aproved  specifica¬ 
tions  (such  as  Industry  or  military  spec¬ 
ifications.  or  Technical  Standard 
Orders)  that  ensure  their  having  the 
strength  and  other  properties  assumed 
in  the  design  data 

73.  By  revising  §  35.35  to  read  as 
follows: 

§  35.35  Blade  retention  test. 

The  hub  and  blade  ret^tlon  arrange¬ 
ment  of  propellers  with  detachable 
blades  must  be  subjected  to  a  centrifugal 
load  of  twice  the  maximum  centrifugal 
force  to  which  the  propeller  would  be 
subjected  during  operations  within  the 
limitations  established  for  the  propeller. 
This  may  be  done  by  either  a  whirl  test 
or  a  static  pull  test. 

The  Federal  Aviation  Administration 
has  determined  that  this  document  does 
not  contain  a  major  proposal  requiring 
pr^ration  of  an  Inflation  Impact  State¬ 
ment  under  Executive  Order  11821  and 
OMB  Circular  A-107. 

Issued  in  Washington,  D.C.  on 
March  10.  1977. 

John  L.  McLucas, 
Administrator. 
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